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ECHNOLOGY - VIDEO - STEREO - 

lectronics in your car. 
buch-screen CRTs, voice 
ecognition. and navigation 
iystems will be coming to 
he passenger comp artment 
f your next car. ' 



COMPUTERS - SERVICE 

Electronics under the hood. 
Engine sensors and 

microprocessors will make 
the car of the future more 
efficient and trouble-free. 

Build R-E's digital IC tester. 




TEK 



2200 SERIES 

PORTABLE OSCILLOSCOPES 



THE ANSWER 
BY ANY MEASURE 



You can't judge a scope 
by its cover. 







When you look at our simplified, 
practical internal design, you 
see why the Tek 2200 Senes 
delivers unparalleled high 
performance and reliability in 
the field. You get quality that's 
unmistakably Tektronix in scopes 
so advanced , they cost you less 
to buy and own. 

Through an innovative new con- 
cept in scope design we reduced 
the number of mechanical parts 
by 65%. Reduced cabling by 
90%, Virtually eliminated board 
electrical connectors. And elimi- 
nated the need for a cooling fan. 

Ihe result: a scoF>e with 
designed-in simplicity that 
increases reliability as it cuts 
downtime and repair costs. All of 
which means outstanding value iri 



a compact, lightweight package 
that your service technicians will 
appreciate. 

Plus, you get a selection of per- 
formance to precisely match your 
needs. There are the 60 MHz 
single time base delay 221 3A at 
$1275* and the 60 MHz dual 
time base 22 1 5A at $1 525* And at 
100 MHz, the dual time base 
2235 at $1 750* and the 2236 
with an integrated counter/timer/ 
multimeter at $2650* 

The industry's first three-year 
warrantyt is testimony to 2200 
Series dependability. Adding 
value to value are a variety 
of optional service plans that can 
economically extend this cover- 
age to five years. 

Consider what you're paying 



now in downtime, in service, in 
back-up scopes. On the bottom 
line, a Tel^ 2200 Series scope will 
save you money, time and trouble 
now and in the years to come. 

Contact your Tek Sales 
Engineer for a demo today. Or 
call 1-800426-2200, Ext. 201. 
In Oregon, call collect: 
(503)627-9000, Ext. 201. 




"Prices F.O.B Beaverton, Ofegon 

t3-year warranty includes CRT and applies to 2Z00 
lamilyoscilloscopespjrchasedafler 1/1/83 Scopes 
are UL tisEed, CSA and VGE approved 

Copyright ^ 1905, Tektronix. 1rtc All rights reserved. TTA-517-1 
Prices subject lo change. 
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49 ELECTRONICS IN THE PASSENGER 
COMPARTMENT 

Navigation systems, multicolored liquid-crystal 
dashboard displays, and touch-screen CRT's 
will look right at home in your next car. 
Marc Stern 

53 ELECTRONICS UNDER THE HOOD 

Underhood electronics aren't glamorous and 
don't make car look better, but they can make 
it perform better, safer, and more reliably. 
Marc Stern 



BUILD THIS 59 I C TESTER 

This test instrument can be used to test your 
digital IC's and check your digital circuits. It 
makes a great learning too) as well. 
David H. Dage 

78 BUFFER/CONVERTER FOR YOUR PRINTER 

Part 2. This month, we expand our 64K printer 
buffer/converter so that it can be used to 
program EP ROM's. Bill Green 

81 PC SERVICE 

Now you can use PC foil patterns right from 
the magazine page! 



TECHNOLOGY 



1 2 SATELLITE TV 

Digging deeper into the signal scrambling 
issue. Bob Cooper, Jr. 

90 ROBOTICS 

Building a programmable moving platform. 
Mark J. Robillard 



CIRCUITS AND 
COMPONENTS 



63 DESIGNING DOUBLE-SIDED PC BOARDS 

Here are a few hints to help make the job 
easier. Robert Grossblatt 

71 DESIGNING WITH DIGITAL IC'S 

Part 6. What shift registers are and how they 
work, loseph J. Carr 

94 DRAWING BOARD 

Designing microprocessor circuits, 
Robert Grossblatt 

96 HOBBY CORNER 

How to use relays effectively. 
Earl "Doc" Savage, K4SDS 



RADIO 

102 ANTIQUE RADIOS 

All about antennas and 
grounds. Richard D. Fitch 



VIDEO 

6 VIDEO NEWS 

A review of the fast- 
changing video scene. 
David Lachenbruch 

67 COMB FILTERS FOR 
YOUR TV 

Part 2. A look at an 
experimental comb filter 
that you can buiid, 
Neil W. Heckt 



COMPUTERS 

COMPUTER DIGEST 
Touch Screens, Voice 
Reproduction, and More! 
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If you think that the automobile won't 
change much as the years pass, think 
again! Our special section will show you 
that electronics will change the way you 
drive. Navigation systems will display your progress on maps as you 
go, and multicolored liquid-crystal dash displays will become com- 
monplace. Multiplexed wiring schemes will allow more sophisticated 
functions to be inciuded in your car, but will actually make problems 
easier to find because your car will be able to diagnose itself! 

Although the electronics under the liood aren't as visible, they are 
at least as important. Cars will run cleaner and more efficiently under 
microprocessor control. Monitor systems can keep track of perfor- 
mance and keep the driver well informed of any problems. Our 
special section on Automotive Electronics begins on page 49. 



Next Month 



THE OCTOBER ISSUE IS 
ON SALE SEPTEMBER 5 

MULTIPLE-OUTPUT POWER SUPPLY 

Here's asix-output supply that you can build for your 
workbench. It includes two sets of dual-polarity sup- 
plies and two voltage-reference outputs, 

BUILD AN IC TESTER/ANALYZER 

In Part 2, we'll put the I C tester to work on your digital 
IC's and circuits. 

MULTIPATH RECEPTION 

It causes ghosts on yourlV and poor stereo reception 
on your FM receiver. But there are ways to beat it. 

ADD A REMOTE CONTROL TO ANYTHING 

Two IC's from Motorola make it easy. 

A PLYWOOD SATELLITE DISH? 

Theory says it's possible, and an experimental dish 
confirms it. 



As a service lo readers. Radio- Electronics publishes available plans or informalion relating lo newsworthy prijducts, techriiques 
and scieniific and lechnological developments. Because o( possible vananoes In Ihe quality and condition ol rraterials and 
workmanst>lp used by readers. Radio- Electronics discfaims any responsitjihty [or Ihe safe and proper functioning of reader-bulll 
projects based upon or from plans or Informalion published in this magazine. 

Since some ol Ihe equiprnenl and circuitry described in RADIO-ELECTRONICS may relate to or be covered by U.S. patents, 
BADiO-ELECTROMICS disclairtis any liability lor thie InfrpngeniBnlof suchi patents by the malting, using, or selling ol any such 
equipment or circuitry, and suggests that anyone interested In such projects consult a patent attomey. 
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NEW! 

uniden 




Scanners 

Communications Electronics^ 

the world's largest distributor of radio 
scanners, introduces new scanners 
and scanner accessories from J.I.L, 
Regency and also Uniden/ Bearcat. 
Chances are the police, fire and 
weather emergencies you'll read 
about in tomorrow's paper are coming 
through on a scanner today. 

NEW! Regency? MX7000-J 

List price S699.95/CE price S424.00/SPECiAL 
10-Band, 20 Chmnnal • CfYstalleaa • AC/ DC 

Frequency range: 25-550 MHz. confinuous coverage 
and 800 MHz (o 7.3 GHz. continuous coverage 
In addition to normal scanner tistening. the 
MX7000 offers CBpVHF, and UHFTV audio FM 
Broadcast, all aircraft bands (civil and military). 
800 MHz communications, ceiiulartelepfione, 
and wtien connected to a printer or CRT, satellite 
weatfier pictures. If you just need continuous 
frequency coverage of 25-550 MHz. order ttie 
Regency MX5000- J for only $329.00 each. 

NEW! Regency® MX4000-J 

List price S629.95/CE price S299.O0/SPECIAL 
MulthBand, 20 Channel • Nir-cryslal scanner 
Search • Lockout • Priority • AC/DC 
Selectable AM-FU modes • LCD display 

SantfK 30-50, US-1S6,144-U4,44O-51Z.BO0-9&0MHi. 
The Regency MX4000 is gives coverage in tfie 
standard VHF and UHF ranges with the impor- 
tant addition of theSOO t\/IHz. and aircraft bands. 
It features keyboard entry, multifunction liquid 
crystal display and variable search increments. 

NEW! Regency® Z60-J 

List price S379 95/CE price S21 6.00/SPEClAL 
S-Band, SO Channel • Ho-crfStal scanner 

Bands.' 30-50, BS-TOS. J )S-J36, 144-174. 440-512MHz. 
Cover your choice of over 1 5,000 frequencies 
on 60 channels at the touch of your finger. 

Regency® HX-650P-J 

List price $189. 95/CE price S99.00/SPECIAL 
S-Bantl, Channel • Handheld crystalscanner 

Bands: 30-50, 146-174. 450-512 MHz. 

Now, Communications Electronics Inc. offers a 
special package price on the Regency HX-650 
scannerandthefotlovifingiJemsforonly$94.00. 
You get the Regency H X-650 scanner, a set of 4 
AAA ni-cad'batteries, the t^A-506 carrying case, 
six crystal certificates, AC adapter/charger and 
flexible rubber antenna for only $99.00 per 
package plus $10.00 shipping/handling. 



NEW! J\LSX'400- J 

List price S799. 95/CE price S469.00/SPECIAL 
MttlthBandf 20 Channel * No-crystal Scanner 
Search • Lockout • Priority • AC/DC 

Frequency range: 2&-520 MHz cor^tinuous comrage. 
Wijh opitonBfly equipped RP converters 150KH7.-3.7 GHz. 
The JfL SX-400 synthesized scanner is designed for 
commercial and professional monitor users that de- 
mand features not found in ordian a ry scanners. The SX- 
400 will cover from 1 50 KHz to 3.7 GHz. with RF 
converters. Order the folfowing RF conveners for your 
SX-400 scanner, RF-1030-J at S259.00 each for 
frequency range 1 SO KHz. - 30 M tHi. USB, LSB, CW and 
AM. (CW filter required for CW signai reception); RF- 
50S0-J at $1 99.00 each for 500-BOO I^Hz.; RF-801 4- J 
at SI 99.00 each (or SOO I^Hz-1.4 GHz, Be sure to 
also order ACB-300-J at S99.00 each which is an 
aniennaconlroi box for connection of the RF converters. 
Add $3.00 shipping for each RF converter or antenna 
control box. If you need further information on the JIL 
scanners, contact JIL directly at 21 3-926-6727 orwrite 
Jl L an 7 1 20 Edwards Road, Cerritos, California 90701 . 

SPECIAL! J[L SX-200-J 

List price $499,95/Ce special price Si 59.00 

Multi-Band ■ 1 B Channel • No-Cryttal Scanner 

Frequency range 26-88. 108-180. 380-5J4 MHz. 
The JIL SX-200 scanner tunes military, F.B.i., Space 
Satellites, Policeand Fire. Drug Enforcement Agencies. 
Defense Department, Aeronautioal AM hand. Aero 
Navigation Band, Fish a Game, Immigration, Paramedics, 
Amateur Radio. Justice Department, State Department, 
plus other thousands of radio frequencies most oiher 
scanners can't pick up. The SX-200 has selectable 
AIVI/FM receiver circuits, iri-switch squelch settings - 
signal, audio and signal & audio, outboard AC power 
supply - DC at 1 2 volts buiit-ln, quartz clock - bright 
vacuum fluorescent blue readouts and dimmer, dual 
level search speeds, tri-levei scan delay svKltches. 1 6 
memory channels in two channels banks, receive fine 
tune(RIT)± EKHz,. dual level RF gain settings- 20 db 
pad, AGC test points for optional signal strength meters. 
Ail in all, the JIL SX-200 gives you more features for the 
money than any other scanner currently on sale. Order ' 
your JIL SX-200 scanner at this special price today. 

Regency® HX1000-J 

List price S329.95/CE price $209.00 
B'Bandf 30 Channel * fto Crystal scanner 
Search • Lockout • Priority • Scan delay 
SIdellt liquid crystal display • Digital Clock 

Frequency range: 30-50. 144-174, 440-512 MHz. 
The new handheld Regency HX1 000 scanner is fu lly 
keyboard programmable for the ultimate in versatil- 
ity, Yqu can scan up to 30 Channels at the same time. 
When you activate the priority control, you automat- 
ically override all other calls to listen to your favorite 
frequency. The LCD display is even sideiit for night 
use. Order MA-256-J rapid charge drop-in battery 
ctiarger for $79,00 plus $3,00 shipping/handling. 
Includes wall charger, carrying case, belt clip, 
flexible antenna and nicad battery. Order now. 

HEW! Bearcat^ 100XL-J 

List price $349.95/CE price $229.00 

B-Band, f 8 Channel • Priority • Scan Delay 
Search • Limit • Hold • Leekout * AC/OC 

FrsQuency range: 30-50, 118-174, 406-512 MHz. 
The world's first no-crystal handheld scanner now has 
a LCD channel display with tiackiight for low light use 
and aircraft band coverage at the same low price, Siie is 
1%"x7'/i"x2%;'TheSearca(100XLhaswidefrequency 
coverage that includes all public service bands (Low, 
High, UHF and "T' bands), \he M/ aircraft band, the 2- 
meter and 70 cm. amateur bands, plus military and 
federaEgovernmentfrequencies,Wow...whatascannert 
Included In our low CE price is a sturdy carrying case. 
earphone, battery charger/AC adapter, six A A ni-oad 
balterlesandflexibleantenna.Orderycurscannernow, 

NEW! Regency® HX2000-J 

The World's FiretBOOMHx. Handheld Scanner 

List price SS69.95/CE price S299.00/SPECIAL 
7-Band, SO Channel • Ho-crystal scanner 
Priority control • Search/Scan • AC/OC 
SIdellt liquid crystal display e Memory backup 

Bands: 1 13-136, 144-174, 440-512, SOO-950 MHz. 
The HX2000 scanner operates Oh 1 20 V AC or 6 VDC, 
Scans 1 6 channels per second. Size 3" x 7" x 1 i'l." 
includes wall charger, carrying case, belt clip, flexible 
antenna and nicad batteries. Selectable Alvl/ FN/1 modes. 





NEW! Bearcat® 800XLT-J 

List price S499. 95/CE price S329.00 
i2-Band, 40 Chann^i • Hccryst&I scanner 
Priority control • Soarch/Scan • AC/OC 

Bands: 29-54, 118-174, 406-612, 606-912 MHz. 
The UnidenSOOXLT receives 40 channels in two banks. 

Scans 15 channels per second. Size 9Y^"x4V3'''x1 S'.'^.'' 

OTHER RADIOS AND ACCESSORIES 

Psnnsonlc RF-2600-J Shortwave receiver S179.CX) 

PansAonfc ftF-aaoo-J Shortwave receiver. SI 95.00 

RD95'JJJn /den Re mote mount Radar Detector Si 39.00 

BC 300- J Baarcat 50 channel scanner $344.00 

BC 20/20- J Bearcat 40 channel scanner. S2 74.00 

BC 210XW-J B&sfcat 20 channel scanner $219.00 

BC 260- J Bearcat 1 6 channel mobile scanner , . . S274.O0 

BC 201 'J Bearcat 1 6 channel scanner $1 89.00 

BC 1B0-J Bearcat 16 channel scanner $164,00 

BC WA- J Bearcat Weather Alert" S39.O0 

DX1 000-J B&arc&l shortwave receiver $459.00 

PC22-J Uniilen rarnote mount CB transceiver $99.00 

PC55'J Unid&n mobile mount CB transceiver $59.00 

Z1 0'J fiegei^cy 1 channel scanner. . . , , , Si 39.00 

Z30- J fiegency 30 channel scanner $1 54.00 

Z45- J Regency 45 channel scanner S1 79.00 

MX3000'J PegsncySO channe) scanner $169.00 

C403-J Regency A channei scanner $69.00 

Rl 06-J Hegency 1 channe] scanner $99.00 

HH25QB-J flegency 1 channel VHF transceiver , S329.00 
RUISOB-Jfle^entylOchannelUHFtransceiver .,.$449,00 
HPhi4l O- J 1 ch. handheld ni^crystaStranscJever . . . S399.00 

BC10-J Ballery charter for /?&3Brtc/RPH410 $79.00 

MA25S-U Drop-in charger for H XI 000 scanner .... S79.95 

MA257'J Cigarelle lighter cord for HXlOOO $19.95 

MA258'J Ni-Cad battery pack for HX1 000 S24.95 

EClO'J Programming lool for fleffertC]F'RPH4 10, ..$20.00 

SMRH250-J Service man. for Regerjcy RH250 $20.00 

SMBLfl 50- J Service man. lor Regency RiJ1 50 .... $20.00 
SMnPM41 0- J Ssrvico man. for fteg ency RPH41 . - . $20 00 

04- J 1 .2 V AAA Ni Cad baKeries [set of four) S9.00 

A-13SC-J Crystal certificate $3.00 

FB-E-J Frequency Directory for Eastern IJ.S.A. — Si 2.00 

FB-W-J Frequency Directory for Western U.S.A $1 2.00 

TSG-J "Top Secrer Registry of US. Govt Freq. . . . S 1 5,00 

TIC-J Techniques for Inlercephng Comm $ 1 5.00 

RRF-J Railroad frequency directory. $10.00 

CIE-J Covert Intelligenct, Elect. Eavesdropping ,. $15.00 
A60-J Magnel mouni moljiie scanner antenna, .... S35.00 

A70-J Base station scanner antenna ...$35.00 

tJSAM M-J Mag mount VHF/U HF ant. w/ 1 2' cable . . . 539,95 
USAK-J^-' hole mount VHF/UHFant.w/ 1 7'cable, . . $35.95 
USATLM-J Trunk lip mount VHF/UHF ar^tenna ...,$35,95 
Add S3. 00 shipping lor all accessoftes ordered at the sametlme. 
Add $12.00 shipping per shortwave receiver. 
Add $700 shipping per scanner and S3.00 per antenna. 

BUY WITH CONFIDENCE 

To get the fastest delivery from CE of any scanner, 
send or phone your order directly to our Scanner 
Scanner Distribution Center" Michigan residents please 
add 4% sales tax or supply your tax l,D. number. Written 
purchase orders are accepted from approved gov- 
ernment agencies and most well rated firms at a 10% 
surctiarge for net 10 billing. All sales are subject to 
availability, acceptance and verification. All sales on 
accessories are final. Prices, terms and specifications 
are subject to change without notice. All prices are in 
U.S. dollars. Out of stock items will be placed on baci<- 
order automatically unless CE is instructed differently. 
A $5.00 additional handling fee will be charged for all 
orders with a merchandise total under $50.00. Stiip- 
ments are F.O.B. Ann Arbor, Mictiigan. No COD'S, fiilost 
products that we sell tiave a manufacturer's warranty. 
Free copies of warranties on these products are avail- 
able prior to purchase by writing to CE. f^on-certified 
checks require bank clearance. 

Mail ortdera to: Comnnunications Electron- 
icsr Box 1045, Ann Arbor, Michigan 48106 
U.S.A. Add $7.00 per scannerforU.RS, ground' 
stiipping and fiandling in the continental U,S,A, 
For Canada. Puerto Rico. Hawaii, Alaska, or 
APO/FPO delivery, stiipping charges are three 
times continental U,S, rates. If you have a Visa 
or Master Card, you nnay call and place a credit 
card order. Order toll-free in the U.S, Dial 
800-USA-SCAN, In Canada, order toll-free by 
calling 900-221-3475. WUI Telex CE anytime, 
dial 671-0155, If you are outside the U.S, or in 
r^ichigan dial 31 3-973-8688. Order today. 
Scanner Distribution Center* and CE logos are trade- 
marks of Communications Electronics Inc, 
t Ssarcat is a registered trademark ol Uniden Corporation. 
iFtegency is a federally registered trademark ol Regency 
Electronics Inc. AD#081ia5-J 

Copyright P 19S5 Communications Electronics 

For credit card orders call 

1-800-USA-SCAN 



COMMUNICATIONS 
ELECTRONICS INC. 



CO 

m 

Tl 
H 

m 
m 

31 



MX4000 

HX2000 

MX7000 

CIRCLE 79 ON FREE INFORMATION CARD 



Consumer Products Division -^ 



P.O, Box 1 045 D Ann Arbor, Michigan 481 06-t 045 U.S. A. 
Call 800-USA-SCAN or outside U.S, A. 31 3-973-8888 
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Equipment protection system 
removes motive for theft 

A US patent has been issued for 
a new eiectronic-equipment sys- 
tem that the inventor believes will 
drastically reduce theft of comput- 
ers, TV's, electrically tuned radios, 
oranyother equipment that incor- 
porates microprocessors. Called 
the K-circuit Lockout after its in- 
ventor, Norman Kaish, it prevents 
equipment that has been stolen 
from operating. Thus it removes 
the very motive for theft — nobody 
wants or can sell a piece of elec- 
tronic equipment that doesn't 
work. 
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THtEVES ARE DISCOURAGED from even 
making an attempt to steal this radio. "No- 
body will buy a radio or TV that doesn't 
g work." 

z 

§ The K-circuit Lockout is built 

o into the equipment, and provides 

y an entry code without which, the 

(J) equipment will network, (Actually 

5 two codes are used, a complex 

c one inserted by the factory and the 



owner's personal code, which the 
ownercan change at will.) Any loss 
of power to the protected unit, 
whether by pulling the plug, cut- 
ting wires, or opening a circuit 
breaker or fuse in the line, dis- 
ables the equipment. When 
power is again applied, the equip- 
ment will network until the owner 
has keyed in his personal code. 

The new system will be licensed 
to electronics manufacturers by 
International Electronic Tech- 
nology Corporation of Far Rock- 
away, NY, owners of the patent. 
President Norman Kaish believes 
that it will add less than $5 to the 
price of any item to which it is add- 
ed, 

RCA signs up to service 
Commodore computer gear 

Under a recently signed agree- 
ment, RCA Service Co. will 
provide nationwide warranty ser- 
vice on Commodore computers, 
disk drives, and color monitors. 
The company will also provide 
after- warranty service and will of- 
fer long-term service contracts on 
the above mentioned Com- 
modore equipment. 

The Third-Party Maintenance 
(TPM) agreement is part of a major 
reorganization and expansion of 
Commodore's customer service 
and support system. It is also part 
of RCA's national expansion of its 
current computer service exper- 
tise. Equipment covered by the 
agreement includes Commodore 
models aS, C64, Plus 4 and VIC 20 
computers, C1541 disk drive and 
C1702 color monitor. 

A walk-in facility for Com- 
modore customers and non-ser- 
vicing retailers will be located in 
each of RCA Service Co's 158 
branches; those are located 
throughout the United States. 



Violin bow may be 
replaced by computer? 

In experiments believed to be 
the first of their kind. Professor 
Gabriel Weinreich of the Universi- 
ty of Michigan and Rene Causse of 
the Institut de Recherche et Coor- 
dination Acoustique/Musique, in 
Paris, have used a computer to du- 
plicate successfully the vibrations 
a violin string produces when 
bowed. 

Weinreich points out that to 
make a metal string vibrate by 
electrical means is simple. But the 
action of a string being bowed is 
different from that of a string 
vibrating underthe influence of an 
electric force. That is because of 
the special interaction of the 
horsehair bow and the string. 

By mounting an electronic mo- 
tion sensor near the string, feed- 
ing its output to a computer, and 
programming the computer to 
produce immediately the right 
current to send through the string, 
Weinreich and Causse were able 
to make the string vibrate correctly 
without a bow. They call the ex- 
periment the "digital bow." 

"I can see a situation where a 
violinist's left hand might be in its 
ordinary position on the finger- 
board, while his right hand would 
be operating the computer con- 
trols instead of holding the bow," 
says Weinreich. "Such sounds are 
especially interesting musically 
because they maintain a perpetual 
continuity with what we know as 
violin music. The more common 
synthesized sound loses that con- 
tinuity as soon as any knob is 
turned," 

The National Science Founda- 
tion recently awarded Weinreich a 
special travel grant to enable him 
to visit the Paris laboratory reg- 
ularly. R-E 
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New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 
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^l^p' Hitachi 0**nshi, Ltd 



V1100A DC to 100 MHz Portable Readout Oscilloscope 




FEATURES 

• Character display of set-up information on CRT (VOLTS/D IV, TIME/DI V, 
GAL or UNCAL, Delay Time, Trigger source, etc.) 

• Cursor read-out function eliminates conventional calculation pro- 
ceedures(V, aV, aV%. aT, 1/aT, aT%, phase). 

• Digital measuring function displays, DC voltage. AC voltage, and Fre- 
quency. 

• Comment dispfay function allov^s usei^s comments to be displayed on 
the CRT such as date and measurement data. Excellent (or photo 
documentation. 

• 4channel, 8 trace, DC to 100 MHz, High sensitivity 1 mV/Div, Delayed 
sweep. Full TV triggering. Alternate triggering. 



List Price $2,490.00 



Sale Price $2,250.00 



#f;m^!!?.>:!J V-209 DC to 20 MHz Mini-Portable Dual-Trace Osciiioscope 
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A three-way power supply takes the V-209 anyw/here, anytime for 

speedy field measurements. 

High sensitivity ( 1 mV/div at 1 0MHz) and fast sweep times (50ns/- 

div) make the V-209 a valuable tool in R&Daswellasservicingina 

wide variety of applications including computers and video equip- 

nnent. 

A Built-in TV sync separation circuit witti easily selectable TV-V 

and TV-H modes ensures stable observation of both vertical and 

horizontal TV signal waveforms. 

An auto focus feature maintains constant trace without the 

necessity of troublesome manual focus adjustments. 

The V-209 is just what it claims to be— a powerful field service tool 

in a compact, lightweight package. 



List Price $945.00 



Sale Price $708.00 
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HITACHI 

Hitachi Denshi. Ltd 



Portable Oscilloscopes 



$461 .00 
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UODEt.V-212 

DC to 20 MHz, 1 mV/dIv, Dual Trace. Features 6" Rectangular CRT (w/two 
XI probes). 



$694.00 



MODEL V-422 

DC to 40 MHz, 1 mV/div, Dual Trace, DC. offset for DMM Output, Vertlcle 

tulode Trigger 6" CRT (w/two X10 probes). 



$1,276.00 



Model V-422 shown 

CIRCLE 126 ON FREE INFORMATION CARD 



MODEL V-1 050 F 

DC to 1 00 M Hz, .5 m V/div, Quad Trace, Delayed Sweep. Full TV Triggering, 

Alternate time base (w/two XI probes). 

Full 2 year parts and labor warranties on (he above scopes. 
HITACHI GSA CONTRACT NUMBER GS0OS57322 



CALL US TOLL FREE 

1-800-732-3457 

IN CALIFORNIA TOLL FREE 

1-800-272-4225 

RAG ELECTRON ICS, INC. / 21 41 8 Parthenia 










■ Master Charge M^k ADD FOHSHIPF>IMG AND INSURANCE 

■ VISABCOO W SOtoSSSO.OO S4.SD 

■ MoneyOrdsr ^^ai SZSI.OO to S600.00 SE.SO 




S761.00 lo»1000 S1Z.S0 

ovar SI 000.00 *1 5.00 


St re 


Prices subject to change without notice. 
et/CanogaParKCA91 304/ 1-818-998-6500 
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Video News 



1]AVIS Z1A.CHENBRUCH 

CONTRIBTJTIHG EDITOR 



• Stereo TV for Everyone. On the subject of 
stereo sound for T\r, accessory company Recoton 
is introducing the first "universal" decoder to 
adapt any TV set — color or monochrome — to the 
new multichannel TV sound (MTS) 
transmissions. Recoton's decoder comes equipped 
with two sensitive EF probes, one for use with 
portable and tahle model TV's with plastic or 
wood cabinets, and the other for consoles and 
metal-cabinet sets. With a plastic or wood cabinet, 
the user moves the probe around the back and 
sides of the cabinet exterior xintil the stereo light 
appears on the adapter (if stereo is being 
transmitted) or until the sound is clearest 
through the adapter. The adapter is then affixed 
to that point with self-stick adhesive. With 
consoles or metal sets, a service technician 
installs an insulated probe inside the cabinet 
near the IF strip. 

The adapter has an earphone jack and dual 
stereo outputs — one for a home stereo system, 
the other for a stereo VCR. It also creates 
synthesized stereo from monophonlc TV sound, 
and is expected to retail for around $150, 

• Video with PCM Audio. The proponents of 
the new 8mm video format have now uncorked 
what might be their biggest weapon ui the battle 
to establish a new home VCR standard — digital 
sound. At the same time, they have doubled the 
recording and playing time of the 8mm system to 
foiir hours for a newly introduced "two-hour" 
cassette by installiiig a two-speed switch on their 
home decks. 

At press time, Sony, Pioneer, and Eastman 
Kodak had introduced the new audio-video decks 
that not only can record and play back tapes with 
p\ilse code modulation (PCM) digital sound, but 
also make very creditable audio recorders — ^with 
up to S4 hours of digital audio on a single 
cassette not much bigger than a standard audio 
cassette. Although standard sound on an 8mm 
videocassette is the helical FM variety, the official 
8mm standards permit PCM sound as an option. 

When used for audio only, six tracks are 
recorded on the Smm tape — one in the space 
normally reserved for a digital sound track, and 



five more in the apace normally occupied by the 
video signal. At the four-hour speed, the tape 
passes the recording head six times, providing 24 
hours of recording. 




• Poclcet Camcorder. Another Smm 
byproduct is the first pocket-sized camera- 
recorder — well, pocket-book size, anyway. Sony's 
Mini 8 is about the size of a large paperback book, 
weighs 2.2 pounds, contains a GOD pickup, and is 
designed for the aun-and-shoot Brownie camera 
trade, as opposed to Son^s more sophisticated 



i 




(and larger) Video 8 camcorder, destined for 
home-movie hobbyists. Like the Soi^ PGM-sound 
video deck, the Mini 8 is due here this fall, along 
with a com.panion record-and-play miniature 
video deck. A separate deck is required because 
the Mini 8 is a record-only machine, imlike the 
Video 8, which wUl play back as well as record 
(Badio-Blectronios, August 1985), 

• Stereo TV Spreads. AlUiough there is still a, 
shortage of program material, a sharply 
increasing number of TV stations are now 
broadcasting in stereophonic sound. As of June 1, 
there were at least 60 stereo stations on the air, 
covering an eirea including more than 60 percent 
of the nation's population, and it seems almost 
certain that stereo broadcasting wlU be within 
range of just about everyone by the end of this 
year. R-E 
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Superior performance by phone 
for as low as $695. 




The 8840A 
Digital Multimeter. 

Now, with Fluke telemarketing, you can 
order the most affordable, most powerful 
DMM in its class, from any phone in the 
U.S.A. 

Compare features, compare prices and 
you'il find that no other sys-digit bench- 
top or system muiti meter can match it. 

Add IEEE-488 and true rms options for 
$150 each, and a fully-loaded 8840A is 
still only $995. 



As easy to use as your phone. 

Tiie simplified front panel of the 
8840A is designed for ease of operation. 
Functions are clearly labeled. Even the 
vacuum fluorescent display is easy to 
read. And closed-case calibration and 
50,000 hour IvITBF make the 8840A easy 
to live with. 

The 8840A Is versatile: it answers your 
bench or system DMM needs. Standard 
capabilities include superior dc voltage 
accuracy (50 ppm at 1 year), 2- and 
4-wire ohms, dc current, fast autoranging 
and user-selected reading rates. 



Reach out and test the best. 

Call toll-free and our sales engineer 
will tell you about the 8840A. Ask about 
our 15-day trial period and our one-year 
Fluke Vifarranty. 

Order now* 
1^800-44'FIJUKE 

(1-800-443-5853) Ask for extension 104. 
Fluke 8840* 

Ai<[)rar>air)i]\Ms. Ohms, and Amps 

0.16% basic 3C accujacy (1 jest) 

2a. 20. antlTO TOilinos/SKOiid _^ 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 



CIRCLE 260 ON FREE INFORMATION CAHD 
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Move up to a high paying 



And you can start by actually building your 
own 16-bit IBM-compatible computer! 

You can create your own bright, high paying future as 
an NRI trained computer service technician. The govern- 
ment now repoi-ts that computer sei'vice and repair is the 
fastest growing career field. The biggest growth in jobs 
between now and 1995, according to Department of Labor 
estimates, will occur in the computer service and repair 
business, where demand for trained technicians will actually 
double during the next 10 years! There is still plenty- of 
room for you to get in on the action— //"you get the proper 
training now. 

Total computer systems training, 
only from NRI 

If you really want to leani how to worit on com- 
puters, you have to ^t inside one! And only NRI takes 
you inside a computer, as powerflil and advanced as 
the Sanyo MBC-550-2. As part of your training, you'll 
build this Sanyo, which experts have hailed as the "most 
intriguing" of all the new IBM<ompatibles. Computer 
critics say, "The Sanyo even surpasses the IBM PC in 
computing speed and graphics quality." 

This handson experience is backed up with 
training in progi-amming, circuit design and peripherals. 
Only NRI @ves you such in-depth total systems ti-aining. 



The kind of understanding built only 
through experience 

Even if you've never had any previous training in elec- 
t'onics, you can succeed with NRI ti-aining. You'll start with 
the basics, rapidly building on the fi.indamentals of elec- 
tronics until you master such advanced concepts as digital 
logic, microprocessor design, and 
computer memoi*y. 

You'll build and test 
advanced electi'onic 

circuits using 
the exclusive NRI 
Discovery Lab® 
and professional 
Digital Multimeter, 
_ both of which are 
yours to keep. 
You'll assemble Sanyo's 
intelligent keyboai'd, install the 
power supply and disk drive, and 
interface the high resolution 
monitor— all the while 
perfomning hands-on 
experiments and 
demonsti'ations that 





career servicing computers. 



fine tune your computer skills. And you also get over $1,000 
worth of software, including WordStar and CalcStar. 

Learn to service today's computers 

As you b'ain with your Sanyo, you'll gain tlie 
knowledge you need to become a computer profes- 
sional. You'll leaiTi to program in BASIC and machine 
language. You'll use utility progi-ams to check out the 
operation of the Sanyo's 8088 microprocessor (the 
same chip used in the IBM PC}. You'll learn how to 
debug programs and write your own new software. 

Most importantly, you'll understand the prin- 
ciples common to all computers. Only a person 
who ftiUy understands all the fundamentals can 
hope to be able to tackle all computers. NRI 
maizes sure that you'll get the training you 
need to maintain, troubleshoot and sei-vice 
computers. 

Learn at home in spare time 

With NRI training, you'll learn at home on your own 
time. That means your prepaiation for a new cai'eer or 
pai-t-time job doesn't have to interfere witli your cun-ent 
job. You'll learn at your own pace, in tlie comfort and 
convenience of your ovm home. No classroom pressures, 
no rigid night school schedules. You're always backed up by 
the NRI staff and especially your NRI instructor, who will 




answer questions, give you guidance and be available for 
special help if you need it 

Let others worry about computers taking their jobs. 
With NRI training, you'll soon have computers making 
good paying jobs for you. 

Send for free NRI catalog 

Send the post-paid reply cai'd today for 
NRl's 100-page catalog, that gives all 
the facts about computer training plus 
career training in Robotics, Data Com- 
munications, TV/Video SeA'icing and many 
otlier fields. If some other ambitious person 
beat you to tlie card, vnite to NRI at the 
address below. 



SCHOOLS 

McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue, NW 
Washington, DC 20016 

We'U Give You Tomorrow, infill 



IBM is a Registered Trademark of International Business Machines 
Corporation. 
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More on scrambling 

WE LEFT YOU LAST TIME WITH SOME- 

thing of a cliff hanger: HBO had 
decided to pull back their sales 
and marketing efforts for home 
TVRO customers; the TVRO re- 
ceiver industry had "revolted" 
against the technical requirements 
set forth by HBO's sc rambling-sys- 
tem supplier, Linkabit. And Show- 
time, an HBO competitor, was 
creeping into the scenario with 
hopes of creating a marketing plan 
of its own. Before we pick up our 
story, perhaps it is best if we back- 
track a bit and see why HBO felt 
that scrambling was necessary. 

Why scramble? 

A satellite programmer scram- 
bles to ensLire that only those who 
are authorized (paying for or oth- 
erwise contracted) receive their 
signals. Home TVRO systems 
have, until now, been un- 
authorized. And with over 
1,000,000 TVRO's in operation, 
there's surely a sizable amount of 
unauthorized viewing going on. 
Any good businessman would try 
to figure out some way to collect a 
fee from those "pirating" his ser- 
vice. 

But it goes even deeper than 
that. HBO already has some 
12,000,000-plus homes paying for 
their service through one of their 
cable affiliates, and those affiliates 
have their own theft-of-service 
problems. According to estimates 
released by the management of 
HBO and Showtime, there are 
probably Ljpward of 8,000,000 U.S. 
homes now receiving HBO and/or 
Show^time programming directly 
from the cable-service systems 
without paying for it. 

Yes, theft of service has reached 

' publistier of CSD magazine 




epidemic proportions, but how 
would scrambling help the situa- 
tion? Directly, it would not help at 
all. For if HBO scrambles program- 
ming between their uplink and the 
satellite, upon returning to earth, 
each cable system "head end" 
must descramble the signal before 
it's placed on the cable for trans- 
mission to subscribers. So scram- 
bling satellite feeds does not 
improve cable security. At least not 
yet, anyway. (There has long been 
a plan to place scrambled signals 
on the cable and have cable firms 
install special addressable de- 
scramblers at the customer end. 
That would, if it ever happened, 
allow the service to stay scrambled 

TVRO dealer "Starter Kit" available 

If you own, operate, or are employed by 
an electronic sales or sen^ice center, 1985 
may be ttie year for you to take a hard look 
at entering the TVRO sales and service 
business. Having passed ttie one-mil- 
lionth terminal-installed mark and expect- 
ing to install upwards of 550,000 new 
home systems in 1985, this may just be 
"the growth industry" in home electronics 
for the rest of the 1980s. 

Bob Cooper has assembled a collec- 
tion of important materials for you to study 
to evaluate your own "chances for suc- 
cess" in the home TVRO business. You 
may obtain the "TVRO Dealer Starter Kit" 
free of charge or obligation by writing on 
company letterhead, or by enclosing a 
business card to: TVRO Starter Kit, P.O. 
Box 100858, Ft. Lauderdale, FL 33310. 




BOB COOPER, |R* 

all the way to the customer's re- 
ceiver. But that is down the road, 
perhaps a decade or so away.) 

What scrambling offers 

HBO knows that it is losing in- 
come because some cable oper- 
ators either fail to report all of their 
paying customers, or simply sign 
up for one cable system, but use 
that feed for the several systems 
they own. Also, HBO has had sig- 
nificant problems in getting paid 
promptly by their affiliates. Years 
ago, HBO would have received 
payment by the 10th of every 
month. Not so anymore; signifi- 
cant 30, 60, and 90 day past-due 
accounts are common. 

Since the scrambling system is 
addressable, each cable head-end 
descrambler, such as the one 
shown in Fig. 1, could have its own 
unique electronic address code. If 
the cable company is late with its 
payment, HBO could "pull-the- 
plug" on that firm's satellite feed. 
Thus, the scrambling system be- 
comes a useful "collection tool." 
Firms that have become ac- 
customed to making late pay- 
ments would be in for a rude 
awakening. 

Some cable operators thought 
that they could beat the proposed 
system by ordering a spare de- 
scrambler or two. HBO has said 
that it would willingly sell its cable 
affiliates a spare descrambler and 
actually would encourage such 
purchases. That way, if the main 
unit quits, the cable affiliate could 
switch to the spare and maintain 
uninterrupted service. But local 
cable operators wanted the spare 
to be on-line and ready to "go" if 
the primary unit failed. To that 
HBO has said: "No way." if that 
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NTE is the red hot success story of the electronics 
industry and the big boys are green with envy. 
They don't lil<e the fact that we've built our 
reputation on giving you more of what you're 
tooking for in a replacement part. More quality. 
More reliability. And, more parts to choose from. 
That's why more and more technicians across 
the country are picking the package with the 
green NTE diamond on the front. 
NTE parts are extensively tested on state-of-the 
art equipment during every phase of production 
to ensure top performance — performance 
that's backed by the industry's only two 
year warranty. 




What's more, NTE uses a special computer 
controlled inventory system, so when you 
replace or design with NTE, you can be sure that 
the part you need is on your distributor's shelf. 
Our new 1985/86 Technical Guide and Cross- 
Reference manual, which has over 3, 100 NTE 
types cross-referenced to over 220,000 industry 
part numbers, is now available. 
Why settle for our competitor's parts when you 
get more quality and service with NTE? Look for 
NTE's replacement parts in the bright green 
polybags and cartons at your distributor today. 
Don't forget to ask about our new Flameproof 
Resistors and Wire Ties, too! 



NTE Electronics, Inc. 

44 FARRAND STREET BLOOI\^FlELD, NEW JERSEY 07003 

CIRCLE 262 ON FREE INFORMATION CARD 



were allowed, HBO would have no 
way of knowing if the spare is actu- 
ally located where the cable oper- 
ator claims it to be. The cable 
operator could use the spare in an 
entirely different cable system, 
and thus receive HBO for the sec- 
ond system without paying for the 
privilege! So for those cable sys- 
tems that have ordered spare de- 
scramblers, there's an elaborate 
system in effect when the primary 
fails. 



When the primary unit goes 
down, the cable firm must call an 
HBO "hot line" to report the 
failure. HBO then deletes the elec- 
tronic address code of the primary 
unit from the uplink data stream 
(after which it's no longer activated 
under any circumstances). Then 
the address code of the standby 
unit is added to the data stream 
and the standby turns on. In that 
way, each cable company has only 
one HBO (or Cinemax, etc.) de- 



SATELLITE TV/ 

The First 
Five Years! 





THE MOST COMPLETE report on ttie mushrooming 
home TVRO' industry ever compiled . written as only the 
■father of TVRO' could have prepared. More ttian 1000 
pages (!) tracing the complete story of home TVRO. 
lavishly illustrated with equipment photos, schematic 
diagrams, equipment analysis rGports. Bob Cooper, 
the first private individual to own and operate a TVRO 
(1976) rias collected and polished hundreds of indi- 
vidual reports into a unique 'collector's edition' which 
clearly explains the TVRO phenominon in North Amer- 
ica. From Coop's first 20 foot monster' dish to the 
present day 5 foot C-band' TVROs, the fascinating 
growth of TVRO equipment and its legal status unfolds 
for you. 



THIS TWO VO LUM E SET totaling more than 1 ,000 pages is aval lable for the first time 
to readers of Radio-Electronics at special discount pricing. Originally sold at $100 
per two-volume set, a limited supply is now available Ot^lLY through this advertise- 
ment PLUS, you will also receive a special extraordinary bonus; the 200 page ( + ) 
October 1984 edition of CSD.'Coop's Satellite DigesL This very special edition of 
CSD is a best-seller in the TVRO industry, with the most comprehensive collection of 
TVRO facts and figures ever compiled. Combined with the 1,000 page CSD 
ANTHOLOGY' report, you have instant reference to everything you will ever need to 
i<now about the state of the home TVRO industry. It is MUST reading for every person 
in, or thintfing about "getting into.' any segment of the home TVRO world. 




NAME 

ADDRESS . 
CITY . 



SEND CSD ANTHOLOGY/2 Vofs. -I- CSD Bonus. 
SEND CSD October '84 Special Issue ONLY. 

COMPANY 



STATE . 



.ZIP. 



Payment: $60 US funds (Anthology + Bonus), $15 US funds 
CSD Oct. ONLY: payable "CSD ANTHOLOGY. " 
Shipping charges prepaid. Enter order to: CSD Anthology, 
Radio-Electronics Magazine, 200 Park Av. S., New York, NY 
10003: or call 305-771-0505 for credit card orders ONLY 



scrambler operating at a time. Be- 
sides, if the primary unit really 
goes down, it wouldn't need to be 
addressed. 

So, you can see that HBO and 
the other cable programmers have 
a much bigger reason for installing 
the scrambling system than mere- 
ly shutting off private home view- 
ers. They have some "accounting 
problems" in their primary mar- 
ket, their cable (and MDS) affili- 
ates. And the scrambling system, 
while not the ultimate cure-all for 
their "security woes," is at least an 
effective tool for collection of pay- 
ment and the control of their mer- 
chandise. 

Continuing our discussion 

We closed out last time by sug- 
gesting that Showtime came onto 
the scene as a me-too entrant into 
the possible packaging of a home 
TVRO service. We also noted that 
they were, unfortunately, saddled 
with the same scrambling tech- 
nology and Linkabit package as 
HBO. Thus, any unresolved prob- 
lems HBO faced with Linkabit 
were still facing Showtime, 

That may not be the case. Up to 
this point, everything about the 
home TVRO business has cen- 
tered almost exclusively on 4 GHz 
(C-band) technology. It is on C- 
band (3.7 to 4.2 GHz) that we have 
100-plus TV transponders (chan- 
nels) now operating, and it's C- 
band TVRO's that have reached the 
1,000,000 plateau this year. 

At the same time, we have seen 
the "rise and fall" of the first non- 
C-band home service entrant, 
USCl. You may recall that USCl 
spent upward of $70,000,000 to ul- 
timately reach approximately 
10,000 U.S. homes with a five- 
channel "quasi-DBS" service 
through some rented transpon- 
ders on a Canadian satellite. We've 
also seen industry giant COMSAT 
pull back from their $250,000,000 
plan to provide 12-GHz DBS ser- 
vice to America. 

Seemingly, with the failure of 
USCl and the closing down of 
COMSAT before they even got 
started at 12 GHz, the prospects for 
a 12-GHz service would be inar- 
ginal at best. However, Showtime 
is not so sure about that as we shall 
see next time, R-E 
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LOWEST PRICES 

OFF-THE-SHELF 

DIRECTLY TO YOU 



INSTRUMENTS 



CALL TOLL FREE 
FOR FAST DELIVERY 



800-645-9518 



In New York State 800-832-1446 



HITACHI 36 MHz DUAL TRACE 
OSCILLOSCOPE 

I 
Model V-355 I 



^ 



(Reg. S899.95) 
Probes included 



Di*' 






• Thin, lightweight, compact • Large 
6" rectangular, internal graticule CRT 

• Auiofocus 




/ 



LOGIC PROBE 

BP LP1S9 

($40.00 VALUE) 

wilh purchase of 
Model V-355 



A.W. SPERRY20 MHz 

DUAL TRACE OSCILLOSCOPE 




Model 620C 

(Reg. $449.95) 
Probes included. 



• Built-in component checker* Higfi 
sensitivity X-Y mode* Internal 
graticule CRT 



HITACHI 100 MHz QUAD 

TRACE DELAYED SWEEP 
OSCILLOSCOPE 



Model V-1050F 

$^249'' 

(Reg. $1980) 
Probes included. 



• Large 6" rectangular CRT w/internal 
graticule • Delayed alternate and 
single sweep functions • Autofocus 



B&K 60 MHz 

TRIPLE TRACE OSCILLOSCOPE 






Model 1560' '" 

«899^ 

(Reg. Sl 150) 
Probes included. 

• 1 mV/div sensitivity • 22 calibrated 

• sweeps • Rectangular CRT 
w/internal graticules scale illumination 

• Autofocus 



FORDHAM SWEEP 

FUNCTIOI^ GENERATOR 




Model FG-801 
^19995 

(Reg S299.95) 
Test Leads included. 

• 7 frequency ranges, 0.2 Hz to 2 MHz 

• Accuracy lo ± 5% 



FORDHAM 550 MHz 

FREQUENCY COUNTER 



.fffitiimihin it u u uit»\s\\\\w 



FLUKE 31/2 DIGIT MULTIMETERS 

& VOLTMETERS 




Model FM-8 

^169^^ 

(Reg. S249.95) 



E 



B 



• Completely assembled, pre-tested, 

pre- call bra ted •High inlensily 8-digtt 
LED display 




Model 73 ^69^° 

• Resistance. AC/DC currenl/voltage 

• 6 functions including diode test 

• 0.7% DC accuracy • Current range 
to 10A AC/DC 

Model 75^89^^ 

• Ail features of Model 73, plus • 7 
functions including diode and 
continuily beeper • 3 current ranges - 
10A. 320 mA. 32 mA • 0.5% DC 
accuracy 

Model 77-F*1 19®^ 

• All features of Model 75, plus 

. "Touch- Hold' function .0.3% DC 
accuracy 



FR^^ CATALOG/" 

PHONE ORDERS ACCEPTED 



VKX 



SERVICE & SHIPPING 
CHARGE SCHEDULE 
FOBORDEHS ADD 

$25-250 S4.50 

S251-S00 S6.50 

S50) -750 S8.50 

£751-1.000 S12.50 

El .001 and up , SI 5.00 



Fordham 

260 Motor Parkway, Hauppauge. New York 11788 



m 



m 

ID 

00 
01 



15 



Letters 



WRITE TO; 

LETTERS 

Radio-Electronics 
200 Park Ave South 
New York, NY 10003 



PRINTER BUFFER 

In the article "Build This Buffer/ 
Converter for your Printer," which 
appeared in last month's issue of 
Radio- Electronics, we regrettably 
left out the ordering information 
listed below: 

The following are available from 
Alpha Electronics, PO Box 1005, 
Meritt Island, Florida 32952 
(305-453-3534): Buffer board, $26 
postpaid. Program ROM (91341) 
$26 postpaid. EPROM Programmer 
PC board, $15 postpaid. Complete 
BufferLink kit (includes all parts 



except computer connectors and 
cables) $139 plus $5 shipping and 
handling. Complete EPROM pro- 
grammer kit, $49 postpaid. Florida 
residents must add 6% sales tax. 
Canadian orders add $2, and all 
other foreign orders must add $8. 
MasterCard and Visa orders are ac- 
cepted. 

BALL LIGHTNING 

1 found R, K. Golka's article on 
Ball Lightning (Radio-Electronics, 
March, 1985) quite interesting. An 
old friend of mine worked with 



Tesla back in Colorado Springs, 
and was involved in rebuilding the 
power companies' generators 
when the windings got blown. So I 
rather wonder how Golka avoided 
damage to the diesel's electric 
generator and motor assemblies 
with the near-simultaneous sur- 
ges. 

Actually, I've seen another form 
of ball lightning. I was standing 
near a 2200-volt power line, where 
1 had a half-mile clear view of the 
system. Lightning struck at the far 
end, and a fireball-surge traveled 



QUALITY COMPONENTS - NOT MAIL ORDER SECONDS' 




ARIES ZERO 
INSERTION 
FORCE 
SOCKETS - 



cam actuated, true lero 
insert ion - 1 i n plat ed sold e r 
tail pins - capable ol being 
plugged in\o dip sockets, 
incl u^i ng wire wra p. 

Sicch N&. or 



11057 

nosa 



5 15 4.50 4.05 
12 02 H3.M <,*5 



►C^OOLCBV trnrti 

"VAt * etmoti hen fs» 

*n4 bOtlOfn qT tC Mni 






SCREW MAC H (NE □ 50CK ET 
Pi NS, hwM. pftchsigtd 
iClti-SlDcXN{] 11.310 IS loldiiri&ii . , 
with gold >»JI*t Itn an«ll Stock Ha. I 
11^11 1% wrv vrr Ap wUh gold COllcl "* 



iilptni % 4.«S > 4.0 ».I9 
[gftini Il.t9 1Q.79 4.:^4S 



WILD ROVER 

Touch s*»H;h cflcjutff OcKfJunff V 
molion ■& 00-5 v^ilhobL Ihe u4d 
o1 a IpMereflarm tuliBmnii'**! &" 
Ahd orr wiih *tiw ncpae N^rnuliy open ' 
rifed 1 1 5 VAC. t 6 amp.30 rpiiliOl^m re- 
5.5iance-- SiSradii-ibv t60ihic.h 

siockNo. 1-fi loaup 

tSOSS $1.4a 11,29 



Each keytioard hana p.c 

board, BSastOvineE ic pAd 

wilhccfttacla. ABS 

bodiAi and double •hO'l 

inaldwj h*yv Max ralbng: 

12 VDC « BgmA 

Contti^l n#a: bill Iham »'«t Om. _ 

5«lohnnaeour.«:leflS iTlii sm'^SS, rt^Tj, 

IhaniOmaac. nsis aa'!:4Da • — *- 



Sena SI 00 postage and nandling 
lor FREE COMPLETE CATALOG 
hicti inctudes coupon Tor SI 00 Of F pa 




3X4 El a»to merle Keyboard* pp?n-w?im- ;; 

//^fso 

"*l - 



TIWIRE 

WRAP 

SOCKETS 

Tin plated 
phosphor bronze 
contact -3 wrap 

Sloek 

No Moplni '-*» 

S $.40 

1 .59 

S .S4 

> .73 
: .99 
! 1.12 
I 1.25 
! 1.52 

> 2. OS 





Tt LOW PROFILE 
SOCKETS 

Im plated 

copper atloy 

ess contact pkns . 

with gas tight seat. ,,„ 

Sl«li 100- 

No N<>p<ii>1-242S-99 999 
201 s S.IOt.09 S.OB 
.14 .13 12 
.16 .15 .14 
.18 .17 .15 
.20 .13 -le 
.23 .20 .13 
.24 .22 .20 
.28 .2B .25 
.40 .37 .33 
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16 
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11302 
11J03 

1 1 205 20 

1 1 20S 22 

1 1 207 24 

11208 =B 
1 1 2Dfi 40 
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SUB cue 1 ona sub ® ^'^^^ ^^l Counter Modules 
cuBEHr«hLiah and AsBociatad stock No 

C&u n ter Modu les wiih Mou ntl ng A»em bl l«ft * ^ "^" 

LCD f frJIdOuC htoOijles 
plug m PC. board 
Stc-eHNQ. 51071 f. 3UB 
ionipl«1*lunction 
evaluaiior^ hit [Sloch 
No. S1070I Contklnt: 
piCbOircl.4.5yt»t[or¥ 
and vftnabi* Trequency 
QOCillaEPr lo BupOJy 
Iriin ol cOLinE pulifii. 
Stock Nft 510TO Kas 
L>TCH, BESET and 
TEST! unctions (3 
'buBtDnji P.C board 
Ufiplufl&lor btfAd- 
board w-ark 



with LCD Readouts 



PricA 

*45-oe 




51071 



SUB CUBK =1"" 



□■»crLplion 

Comptete Function 

Evtlualion KM 

jindudea bmtlerw& 

but dOQ>' riot incliHis 

chopUiy counler^ 

M OMiMing P.C. Board T,ao 



SuS'CUB I dJapity 

Cp&uftlfrrnv&dule dnly 
SUE!l-CUQI1diS0llv 
counlflr iTiDdulfl only 
Pane) Berer 
Evsluahon KH tot 
SUB-Cua II (doss nol 
jr>clude SUB-CUB Jl 
counter mo<Julfi] 
DATASHEET 



laoo 



SrNGLE ROW r^ 
SOCKETS 




strip qf ?5 cOllet s«k*IVpii1S - 
mount oad-eenter componen ta 
essiiy. Qoiii plated conta^^ts 
&sih iiiriM b^ej^^ Stock No. 1-54 25 50 

a&ia1oans,nLimt»r 1 o24CL-«rfW ( 1 .70 fl.50 *1.30 
ol conliir pflsiliflrn -^ '^ 



warned 



StnpoMapinawim fimgle 
beaTi SDClK«Es Tin ij^bI^cI 
com ads 



The Battary Just Wrap^ Tool 

^wlitkllBrv povH^Hl Lool hhiTsp^ in.'Mil'tK] 
wtrearouid 02& tCuJ'* parUI wxirujUl need 
H>*C*»-C«fl«ta*"dC*e-«fip&ft5 CompltH 
' linin l>l «rul 1 00 A J|0 J^WCi«ir» 

p^ ^133^ BdElarr [uit-w V ti»i Miin bxt 

' '^ And mn 30A^G*«* ut.aa 



' 133^1 AaMiumanr frt 

13^3 )W11 « 

13344 lODII r 

liHS POO IW*d rfleiK»rnifl| * 



10.3a 



OK MACHINE AND TOOL ■ 



MICRO Chart* - colariua i>^" 1 

1 )" ch4il$ bhrnihatp Lhr ntHKi la 
itumblfl throuDh riLanuHt a<»d 
l:Uni:mar»0l Fully dKP^Ad - inft11,tM 
acca&l.- EDlal}]r COmFHVhiQnijrve - OiVq;* 

pin OuIt.CTti«'liinaVbijy n<]iei«t<: 
U£>cli Ho n>1iir«rc« 
1X10 ZBDCnj 

i»ti KVdJ^iuaA _ ._ 

3jai4 94^400 TT I FiitMH S.as 

3W19 aiHr •UvonBimi S >& 

3ui» aoafcioao* .-s.n 




stock No. 

loaso 



t 99 
»1,09 



100 

f.ftC 



5O0 

S.S2 



lOOO 
t.T2 



r --1 





IC INSERTION/ 
EXTRACTION KIT 

inciudps Dip iC d ■tcraccQi't and 
nMn«r« ;q »c£timfn&aa\9 nil IC^ 
■rMn 14 Ifl <0 ping Tgoli iFul 
«n^Ofl COilduCl iv« turl^CBK ■ l« 

CMOS ul< Bid incluOc Offluild 

inn Igoj StK^H- 
1U« 



»41 .34 



::i 



PIN FORMING TOOL 

[jHjfs iC's on men ifr 
Irue row to row 
spacing One sido 15 

tor 300cen1eriFipplool ONE TOOL DOES 
over lordeuices 8thru40PINSt 

600 centers Put device 
m ICDl and snuecze Siock No. Mc» 

Hand Tool noss »ir»s 

HEW AN-n-STATlC MODEL 102O0 t14.>9 



OPCOA 



- Common 

CoiOJ 1 100 

Rea $\A1l t .90 

Green I.M 1.03 

Yellow 1.92 1-TO 

Oiange 3. OS 1.^4 
Btght Angle SPCk«9 lOr AbOva 
DJSpLaya 
Stock 

No 1 too 

tlOlO 11.24*. ^9 



■.1.0; 0,0 OPTEL LCDswthp.ns 

Stock No. 47005 Stock ^ ^ . ,.-, 

eNp. Dflscnplion i lO 

47005 a^^dig, S » S.flS* s.so 

470oe 4dia. s' s.^s sso 

Stock No. 47006"^^' ^^^ ^ 11.« 11.00 

8 ulu O stock No. 47007 




1-4 ^a 



SOCKET WRAP ID 

Drptockti ^>:;cdPiji^tiEpat 
wi.1hnLinibe^'edJ*5les inCii«1ta 
liom Slip gni« »iat^«l b«1< 
wirv wrsKPiriQ la idenl.rv {t 
jU»d m4 lie Oft ihe<n lof >ocati 
IC pkrt numtH'. luncl^n 4 
5«ffi.pirist initial iMri'MTi.ppi 
trouWaaHiBO'ltng amj rspn 



' Jlj'IKi ■ t 
I VttO i* 



t^ r95per P9ck 



THERMOPROBE: ld«ntlfi«i Oaad 
CampanantB- Raplacai VoH Haitvi^r 

Id^ntrify dftad components wtX-Ct^ do T101 
omit heal. Jusi point jtiermiator proba. ■ 
wJthin i/t6" ol board - move __— ^^F^> 
Qvaf components anff sae f^^'^"-^ 

dBfld. jjaoo t2T,ft5 NiSSss- 




Scotchllax' Rr*adboard 
Syitami Basic hit 
comes wIeu 34 
valgus Dual &DckaE±, 
40 vtnouj Plug 
Stnp5^ wire anC loolf 
Kit can b« uSAd wiith 
anyotihesiJf boaros. 
^och Ho. Oaacripi'on Prif • 

03500 Sasic Kii »79.95 

&OSIC board. 4 6 ;. S 5 1 9.50 

EnleiSeC-BOlOBoafd, 1^1^75 M,95 
M&lorola M-eaOQ Boai^ 3 75 n 6 4a.fl5 
S-14X] BoArO. iOj( S$ SQ.VS 

Z-80&Oftrd 77*75 39.95 

Eufocai'd BoaTd.S.aic 33 21.35 



03511 
03504 
03507 
03505 
035P9 
D3510 



28 8th St., Box 410 
CO. Frenchtown. NJ 0882S 



1 1,^1 I f " i 



TOLL 800-526-5960 ^.\1 

FREE in NJ (201) 996-4093 j;.°?, 
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[■'.Iriliirily aiui wjtri ikni'l mix. Al 
loiist not in our Heavy I Inly Diiiital 
Multinuirt's. Ix'i^iiiso llu'st* ( Icps 



atv nnuiTiC' 



l)v a system of st'als Id onsiiu' 
roiilainiiialiiin-fn'i* iK'iHMi(l,il>ilit\' 
in r\tni ttu- iiiuitlu'sl I'tuulilinns, 

OWwr abust'-pniof iVattiivs 
iiK'luiK" ttu' tn'Sl tiuH-lianii'al piu- 
ta'li(HU'\'n Iniilt into a ptixisioii 
Hij^ital Miiltinu'ter. In fad, every- 



one oi our I hi\y<. nool niiilli- 
meters will snl^ivl' a dtoi* from 
ten feet onto a eoiuTele surfai'e! 



Ali the I leav\ Pnf) series 
motel's measure u[i \o \(\W volts 
AC and I3t)lUoItsfX\witti fnl! 
overloati [noteetion to ttiose 
maximum vi*lfas*es oven on ttie 
lowest lantiesettiiit^s. tVeiioad 
eiituitty also provides transient 
[iitittvfion to {>K\' on all voltage 
ratlines and up to [W volts on all 
tesistanee lanties. 

\\k' also invented a unique, 
lonij-life nifarv switeli for our 
l")i<;ital Mnltiuieteis. \ou tan aetu- 
all\- teel the difforenee iust h\- 



rotaliiiji the funetion selector knoh. 

\ou']\ find these features in 
afuHliueof lleawnutvDMM 
tliat offer a 4- • dij:it readout, 
0.(iri'\. \'\\' aeeuraty. a lO-amp 
eutrent r.iiiiie. a L\HXl-hoiir hatteiv 
life. itiiKle test, true KMS .md tem- 
per,iture measurement. All tills and 
.1 no-questions, one-year 'warranty. 

Mnrilwanttottyoneout -* 
of eourse. so i.1ro|i into 
your ne.ue.st elee- 
tronies tlistrilnitor 
.md dvtip one . 



Our lips are sealed. 



^.liC V 



^>... 
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'O WA Beckman 1 nduslrial Cor^ralion, A Sii!>si()ary ol Einersoii Eleclrit- Comi >. tir\. M3m^m-lr rwTizxrm trmria *^rf-ir».=af 

fi30PuenU'Slreet.Broa.CA 92621 (7M)7ra-Slll. **--"" - ■"- - '- -— " * ■»"- 
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IF YOU WANT TO GET 
YOU HAVE TO GET IITFO 

Learn PC Servicing By Building Your Own NTS/HEATH HS-15 
Desk-Top Computer, Circuit-By-Circult 



NTS Intronic Home Training 
Takes You Below The Surface 

NTS gets you right down into the 
heart of computer circuitry. You learn 
how microprocessors function, how 
they are designed, how they operate 
and are used to solve problems. Your 
program includes a wide variety of 
tests and projects, as you assemble 
your PC. You experience the ex- 
citement of seeing your own skills 
grow, the security of knowing you 
really understand what makes a 
computer tick, 

A Career in 
PC Servicing 

The world of computers is 
constantly expanding. Applications 
have spread from business to manu- 
facturing, from industry to medical 
and scientific fields. Computer-aided 
design, engineering, and production 
have revolutionized drafting, 
graphics, and prototyping. Computer 
sales figures point to a continuing 
need for service technicians as well 
as installation and maintenance 
specialists. The type of training you 
receive will largely determine your 
ability to take advantage of these 
opportunities .... and nothing beats 
the practical, down-to-earth training 
you get from NTS. 



LMfntng circuitry through the cor>9tnjctlon of this 
equipment offers practical training for which fhera 
l» rto sut^tttute. Tost etiulpmertt la Included. 



The NTS/HEATH 16-Bit HS-151 

This desk-top PC is the most powerful and 
versatile ever offered in any home training 
program. Check the advanced features 
listed below: 

1. 128 KB RAM user memory on board, 
expandable to 640 KB 

2. 16-bit8088Microprocessoraccepts 
advanced software, speeds word pro- 
cessing; also allows selection from the huge 
library of IBM software. 

3. 5.25-inch floppy disk drive, double 
density, IBM formatted, stores up to 360 KB. 
(Expandable to dual disk drive, and optional 
10.5 MB hard-disk drive.) 

4. MS-DOS operating system, IBM compati- 
bility, make a wide choice of software 
programs available. 

5. Four open IBM-compatible slots provide 
for future expansion, printer, modem, etc. 
Will accept most peripheral boards designed 
for IBM-PC. 

6. Two video outputs for color or mono- 
chrome display monitor. Your NTS course 
includes a high resolution monitor displaying 
80 characters by 25 lines, or graphics. 

7. Editing capabilities help you insert or 
delete characters and lines, erase, jump or 
smooth scroll, etc. 

Your NTS training course will teach you to 
program on this outstanding PC, using 
lessons, texts, and diagrams to make full use 
of its capabilities. Catalog contains complete 
details. 



Field servicing Is Interesting end rewarding. 
Technicians may work for a service company, 
manufacturer, or major users. 



IBM 
Compatible 




TT» ffTS/HEAW HS-151 PC completed, ItKlui 
monitor and full-function keytmard h4I^ calca 
style keypad, and typewriter format. 




NTO PC SERVICING 
\ MICROCOMPUTER 




The student t^rns to use test equipment such i 
digttat probe atxla digital multlmMsr to check circuits 
and measure voJMg^. Lessoris and current texts 
round out the entirepfogram, emffliasldng practical 
applications of iliaorlesinflarlncSj^t^ ., 



installing the disk-diive In the PC is one of the final stages in the asaembly of the 
mierocomputer. Learning the use of test equipment to check circuits is an integral part 
of tire training which, with Held experience, develops invaluat>le career skills. 




NTS COURSES COVER MANY 
AREAS OF SPECIALIZATION 
IN ELECTRONICS: 



Robotics: Build the NTS/HEATH Hero 1 
Robot as you learn robotic programming. 
Robot is complete with arm and g ripper, 
voice synttiesizer. Robotics is becoming 
increasingly important in industry as almost 
daily news features attest. 

Video Technoiogy: Build one of the most 
advanced Color TV sets in America as you 
learn circuit diagnostics, and the use of 
digital test instruments. Course covers color 
TV, video tape recorders, computer 
fundamentals, solid-state devices. 

industriai and Microprocessor 
Technology covers circuit analysis, micro- 
processors and automation applications, 
lasers, and basic industrial robotics. 

TV & Radio Servicing is a specialized 
course offering an excellent foundation in the 
use and application of both analog and 
digital test equipment as applied to the TV 
servicing field. Learn circuits, adjustments, 
trouble- shooting, and servicing of Color and 
monochrome monitors. 

Digital Electronics offers the student the 
opportunity to get involved with computer 
concepts, computer technology 
fundamentals, and digital equipment by 
training on the NTS Compu-Trainer. 

Basic Electronics is a course designed 
for those wishing to have an over-view of 
electronics in many of its aspects including 
radio receivers, solid state devices, and 
electronic components. 

NTS Intronic training programs include a 
variety of superb equipment, most of which is 
classified as field-type, making the training 
practical and career oriented. Texts and 
lessons have been tested in our Resident 
School in Los Angeles to assure home study 
students their courses of training are easy to 
understand NTS, now in its 80th. year, 
continues to be at the leading edge in 
Electronics home training. 

' IBM i$ s irad&rt^fk of tntemationat Business Machines Corp. 
' MS is a trademark of Microsoft Corp. 

if card is missing, simpiy writs to tfie address sfiown txtow stating 
tfie course you are interested in. A FREE color catalog witfi ail 
detsHs wift be sent to yov by retun% man. 

NATIONAL 

TECHNICAL 

SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1 905 

Resident and Home.SlLidv Schools 
4000 So, Figueroa St.. Los Angeles, CA 90037 
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up those wires at some 500 miles 
an hour. Arcs or flashes developed 
at every crossarm, and the local 
service transformer went ker- 
chunk, as did the house meter. 

There has been quite a bit re- 
ported about electromagnetic 
pulses in case an nuclear bomb is 
set off at several hundred miles' 
elevation, with the resultant de- 
struction of electrical systems, 
transistors, computers and their 
memory systems, etc. But has one 



ever considered what will happen 
to steel-frame buildings? The col- 
umns and steel floor-beams form 
many low-resistance closed-cir- 
cuit inductive loops. Under the in- 
tense magnetic flux developed, a 
whale of a high amperage flow 
would develop — and I'm not so 
sure that some of those structural 
inductive loops would hold to- 
gether. It's not a nice thought as to 
what might happen. 
Finally, I have one request: Sev- 



Self-serve 

servicing 



The more time you spend having 
your computer serviced, the less 
time you have to use it. And that 
costs you money. 

With a basic knowledge of electronics 
and the help of Sams service data, you 
can service your computer yourself. 

For in-depth computer analysis and 
repair, choose Sams COMPUTliRFACTS!" 
They're similar to Sams PHOTOFACT® 
television service data and provide detailed 
schematics and parts data for even your 
most intricate computer repairs. 

For simple computer maintenance 
and troubleshooting, use Sams Trouble- 
shooting & Repair Guides. They provide a 
"problem-solution" approach to servicing 
with flowcharts explaining each proce- 
dure step-by-step. 

Together they make computer seiTicing 
quick and easy. And that saves you money. 

Help yourself to Sams service data, 
available at Saras dealers everywhere. Or 
to order direct, call our toll-free number. 



Commodore™ 64 Troubleshooting 

& Repair Guide, No. 22363, $18.95 
IBM® PC Troubleshooting & Repair 

Guide, No. 22358, $18.95 
Apple® a Plus /He TVoubleshooting 

& Repair Guide, No. 22353, $19-95 
Commodore 1541 Disk Drive 

Troubleshooting & Repair Guide. 

No. 22470. $00.00 
Over 30 COMPUTERFACTS available for 
Apple, ATARI® Commodore, Epson? 
Hitachi? IBM, Osborne® Panasonic? 
Rana Elite, Sanyo® Texas Instruments 
and Zenith® Ask your Sams dealer for 
details. 

800-428-SAMS 

Ask for operator 157, 

In Indiana, call 317-298-5566 



SAMS. 



Howard W. Sams & Co., Inc. 

A Subsidiary of Macmillan, Inc. 

4300 West 62nd Street 
Indianapolis, IN 46268 
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eral AM stations in this area are 
operating in stereo, I've been told, 
on one frequency. I have seen 
nothing on the technique, or the 
AM circuitry in receivers to handle 
such signals. Having been in- 
volved in radio receivers ever 
since 1922, when regenerative, 
super- regenerative, and reflex re- 
ceivers were the rage, I'm a bit 
baffled about how it is accom- 
plished. Can you publish the infor- 
mation? 

L. 5, HANNIBAL, 
Fair Oaks, CA 95628 

Check the January 1984 issue of 
Radio-Electronics for the descrip- 
tion of a circuit to decode 
Motorola's C-QUAM stereo for- 
mat. In the future, we hope to 
bring you decoding circuits for 
other formats as well. — Editor 



MANUAL NEEDED 
I have a problem with a Ford In- 
dustries CAP-222 telephone an- 
swering machine. Built in 1976, my 
unit will no longer seize the tele- 
phone line (all other functions 
seem to be operating properly). I 
have thus far been unable to locate 
a repair manual for that piece of 
equipment and was wondering if 
you or one of your readers might 
be able to help. 
P. ROTH 

2987 CLetus Pkwy 
Lima, OH 45805 

SCHEMATIC NEEDED 

This is a request for help from 
your readers in obtaining a sche- 
matic diagram or Sams Photofact 
{if one exists) for a Sansui model 
400 AM-fM stereo. The local Sams 
dealer here in San Diego informs 
me a folder was never issued for 
that model. The ampiifter section 
(stereo) wori<s, but the AM-FM 
front ends are both inoperative. 
There must be a stage that is com- 
mon to both that is at fault (per- 
haps the power supply), but I don't 
know where to start. 
MICKEY McDANIEL 
940 Temple Street 
San Diego, CA 92106 

MISPRINT 

I am a freshman, attending Fair- 
mont State College, in hopes of 
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ADVANCE ELECTRONICS 

IS PROUD TO ANNOUNCE 
Bsckm^n Industrsssl EASY B.O.B. SERIES 

OF PORTABLE 




Break Out Boxes 



CASY B.O.B. 

Model 750, 770 
Breakout Box, RS 232C 

FEATURES: 

• Full RS 232C Breakout 

• Line Powered (750) (not shown) or 
Self-Powered (770) (shown) 

• 50 Pairs of Red and Green LED's 



• Control Signal Simulation 

• 2/3 Swap Switch 

• Convenient Dual-Gender 
Connectors 

• Cable Test Feature 



EASY CABLETESTER 

Model 715 
RS 232C 




The Uitimate in Interface Testing- 
Four State signal status of all lines at 
a glance, null modem and loopback 
testing at the flip of a switch, dual 
gender connectors, switchable 
ground line, cable test feature, 
choice of powered (Model 770) or 
unpowered (Model 750) and more! 



EASY B.O.B. 

Model 730 

Breakout Box, RS 232C 

FEATURES: 

• Full RS 232C Breakout 

• Self-powered 

• Sensitive, High Impedance Circuitry 

• Dual Pulse Trap 

• Control Signal Simulation 

• Convenient Dual-Gender 
Connectors 

• 49 Probe Points 
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FEATURES 

• Quickly Identifies Cable Wiring 

• Scan and Single Step Test 

• Convenient Dual-Gender 
Connectors 

• Fits in the Palm of Your Hand 



• Optional Remote Indicator for 
Analyzing Installed Cables 
(Model 716) 

• No External Power Required 

• Open, Continuity and Bridging Light 
Indicators 



CALL FOR 
PRICES! 



THE TEST EQUIPMENT SPECIALISTS 



H TOLL FREE HOT LINE rM#A AIT^ 

800-223-0474 ADWiNCi 

ELECTRONIC 



212-730-7030 
26 WEST 46tti STREET. NEW YORK. N.Y. 10036 




KEITHLEY 



WESTON 




Non-Unasr Syttim* 



|SLh»»*' BuSHSSSO tEADQt 



0.3% Accuracy 

• Manual or 

Autorange 

10A + mA Range 

• Beeper 

• "Touch-Hold" 

Function 



4^/2 DIGIT 
MULTIMETERS 




WE CARRY A FULL 
LINE OF FLUKE 
MULTI-METERS. 

IN STOCK NOW 

Sale ends Sept. 85 

IflukeI 



• Frequsncy measuements to 
200KHZ 

• dB mBasuremsnts 

• Basic dc accuracy 0,4%; 10m V, 
10 nA and 10 m(i ssnsltlvjty 

• Relative measure merits 

• True RMS 

• High-speed Beeper 



DYNASCAN 

CORPORATION 



BREAKS THE PRICE BARRIER 
WITH THESE HIGH PERFORMANCE 
OSCILLOSCOPES 

100 MHz Dual Trace/ 
Dual Time Base 

• 1 itiV/dIv sensitivity 

• 23 calibrated sweeps 

• Rectangular CRT witli internal 
graticule and scale illumination 

• Signal Delay Line 



FLUKE 



SERIES 



■ 



MULTIMETERS 



• Analog Display • Rotary Knob • Volts AC & 
DC • Resistance to • 32 Mfl* 10 Amps • Diode 
Test • 3200 Counts • Fast Autoranging • Function 
Annunciators in Display • Power-Up Self Test 

• 2000 + Hour Battery Life w/ Power Down "Sleep 
Mode" "New Test Leads • VDE & UL Approval 
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0,5% Accuracy 

• Manual or 
Autorange 

• 10A + 300 mA 
Range 

• Beeper 



and free C70 
holster 73 



0.7% Accuracy 
Autorange Only 
10 Amp Only 




S-KPRtClSION 



100 MHz Dual Time Base 

SCOPE MODEL 

1590 




INDUSTRIAL 

TRANSISTOR 

TESTER 

$21995 



$995 

Does nol include probes 

(S60.00 a pair when purchased with scope) 




MODEL 
520B 

Now with HI/LO Drive 

Works In-circuit when 
others won't 

Identifies ail three tran- 
sistor leads 

Random lead connection 

Audibly and visually In- 
dicates GOOD transistor 




PfflCe DOES NOT 
INCLUDE PROBES 

• ImV/division sensitivity to 70 
MHz 

• 500 ti- V/di vision cascade 
sensitivity 

• Four-input operation provides 
trigger view on 4 separate inputs 

• Alternate time base operation 

• Switching power supply delivers 
best efficiency and regulation at 
lowest weight 




CAPACITAKCE METERS 

$20995 $16995 



QUANTITIES ARE LIMITED 



MODEL 830 

■ Automatically mea- 
sures capacitance 
from O.lpFto 200mF 

■ 0.1 pF resolution 

■ 0.2% basic 
accuracy 

■ 3Vi digit LCD display 



IMODEL 820 



gg) 



Resolves to 0.1 pF 

4 digit easy-to-read 
LED display 

Fuse protected 
against charged 
capacitors 

Overrange Indication 
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k PRECfSION TRIPLETT ' — ' 



HICKOK 



VIZ 



BECKMAN'S CIRCUITMATE 
ALL UNDER $100 



® 



AVAILABLE NOW. 
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Circuitmate DM 20— 
3Vi-dlgit, pocket-size 
multimeter; 0.8% Vdc 
accuracy, diode test, 
hFE test, conductance, 
10 amps AC and DC 
ranges, auto-polar)ty 
auto-zero, auto- 
decimal 
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Circuitmate DM-25— 
3'/> digit, pocket-size 
multimeter; 0.5% Vac 
accuracy, diode test, 
capacitance, continuity 
beeper, conductance, 
10 amps AC and DC 
ranges, auto-poiarity, 
auto-zero, auto- 
decimal 
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rcuitmate DM-40 — 
3 Vi -digit multimeter; 
0.8% Vdc accuracy, 
diode test, auto- 
polarity, auto-zero, 
au to-decimal 



The DM73 Is the smallest dtgital 

multimeter on the market. Its 
probe-style design makes It Ideal 
for taking measurements In hard- 
to-reach test areas. 
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rcuitmate DM 45 — 
3Vi -digit multl meter; 
0.5% Vdc accuracy, 
diode test.continuthf 
tieeper, 10 amps AC 
and lie ranges, auto- 
zero, auto-polarity, 
auto-decimal 
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•Small Size 
•Complete 

Autorangjng 
•"Touch Hold" 
•Audible 

continuity 

checking 



IE39B 






.Quality and Performance 
Beckman and AVi Digits . . . 

True RIVIS 



1 ne DM 77 gives you 

the convenience of 

autoranging plus 10 

amps ac/dc 

measurement 

capability. You simply 

select the function 

you want, and ttie 

DM 77 automattcally 

sets the required 

rsTtge. 



POWER SUPPLIES 



AVAIUBLE NOW! 

BECKMAN does rl 
again... a true RMS 
4^/s DMM w/1 year 
calitsratBd cycle at 
a 3V^ ctigit price. 






$31995 MODEL $33995 MODEL 1650 



1601 

• Isolated 0-50VDC, continuously 
variable; 0-2A In tour ranges 

• Fully automatic shutdown, 
adjustable current limit 

• Perfect for solid state servicing 




• Functions as ttiree separate 
supplies 

• Exclusive tracking circuit 

• Fixed output SVDC, 5A 

• Two to 25VDC outputs at 0,5 A 

• Fully automatic, cunent-ilmitBd 
ovenoad protection 



NEW 

Beckman 

Circuit- mate 

DM10 



• sine, square and triangle output 

• Variable and fixed TTL outputs 

• 0.1 Hz to 1 MHz In six ranges 

• Push button range and functtoti 
salsctlon 



Ivlodei DM 10B 
witfi Beeper '49*' 



• Typlcil sine wave distortlott 
under 0.5% from 1 Hz to tOOkHz 



FUNCTIOH GENERATORS 

MODEL $^7095 
3020 ^'•^ 

$-19995 SWEEP FUNCTION 

• Four instruments In one package 
— sweep generator, function 
genera lof, pulse generator, tone- 
burst generator 

• Covers 0-02HZ-2MHZ 

• 1000:1 tuning range 

• Low-distortion high-accuracy 
outputs 



800-223-0474 



212-730-7030 
26 WEST 46tri STREET, NEW YORK, N.Y. 10036 
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becoming an electronics engineer. 
Your magazine, I have found, is 
very useful and helpful to the be- 
ginner. In reality, I've had no prior 
experience with electronics other 
than normal in-home uses. 

in reading over the article, "3 
High-Performance Scanner Anten- 
nas," in the April 1985 Radio-Elec- 
tronics, I located a misprint on 
page 60, third paragraph down 
from the subhead "Antenna theo- 
ry." 



My teacher in "Circuit Analysis 
T' has set great store in knowing 
how to measure wavelengths both 
in miles and in meters. 1 have 
spent a great deal of time on this 
subject, and when I saw your ex- 
pression of wavelengths in meters 
3 X 10^ I knew immediately that it 
should have read 3 x 10" meters/ 
second. (I have made the change 
in my copy of this issue.) 

it was recommended that each 
electronics student start a file. 
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Aces high with 
circuit builders. 





A C E B OA R D 

All Circuit Evaiuators 
for solderless circuit 
building and testing. 

AP PRODUCTS made 
the first soiderless 
breadboard way back 
in 1968, and we stiii moke 
them best. Because our experi- 
ence taught us to avoid the pitfaiis 
fhiot can mean circuit errors. We do it 
by paying attention to details. Like using noncorrosive nici<el- 
silver in our fronkiy superior terminals. And like sealing each 
contact cell with an adhesive-coated polyethylene foam that 
prevents short circuiting. That's why you can count on the 
reliability of our solderless boards wtien you specif/ any one of 
the 10 different ACEBOARD models tliat offer from 728 to 5424 
tie points, and 2 to 36 buses. 

A P PRODUCTS made the first modern solderless breadboard, 
and we still make ttie best. 

Call Toll Free 800-321-9668 for ttie name of ttie distributor nearest 
you. In Ohio, 00110011801(216)354-2101 

1® A P PRODUCTS INCORPORATED 
9325 l^ngress Parkway 
P.O. Box 540 
h/lentor, Ohio 44DB0 
[21B1 354-2101 
TWX: 810-425-3250 
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made up of useful technical liter- 
ature to assist us now in our stud- 
ies and later to be applied for 
use — and also to become aware of 
the advances taking place in elec- 
tronics. My teacher recom- 
mended that we add your maga- 
zine to our file. In so doing, I have 
received detailed information that 
1 might not have obtained other- 
wise. 

I would like to thank you for the 
past issues I have read of Radio- 
Electronics, and 1 look forward to 
the exciting new electronics ad- 
vancement features in future is- 
sues. 

GLORIA). lANNUZZI, 
Morgantown, WV 

HELP! 

Recently I acquired a Ceneial 
Radio 1570-AL AC regulator, which 
I intend to use with an emergency 
generator. Unfortunately, I have 
not been able to obtain a manual 
for the unit. None of the usual 
sources have been able to help, so 
! was wondering if either you or 
one of your readers could come to 
my rescue. As that manual is very 
much needed, any help would be 
most appreciated. 
WARREN KERNACHAN 
901 E. 108th Street 
Kansas City, MO 64131 

CORRECTION 

In our March 1985 issue, under 
the list of DMM Manufacturers 
(page 57) and Scope Manufac- 
turers (page 62) we referred to 
Soar, 200 13th Ave., Ronkonkoma, 
NY 11779. 

Both the name and the address 
of that manufacturer has changed. 
Soar has become North American 
Soar Corporation, and the address 
is 1126 Cornell Avenue, Cherry 
Hill, NJ 08002. 

THANKS! 

Just a note to thank you for the 
most useful articles I have ever 
seen. The "How To" section is al- 
ways valuable. But the articles by 
Victor Meeldjik on selection of re- 
sistors and capacitors, in your Feb- 
ruary and March 1985 issues were 
outstanding. They were the most 
welcome articles that 1 have ever 
come across! 
K. HANNING, 
Salt Lake City, UT R-E 
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catalog 



Meta( 
Detector 



Triple -Trace 
Oscilloscope/Time- 
VoUage Display 



More than just a catalog, a trustworthy 
guide to what's new in computers 

and electronics. 



Ham Radio 
Tt'ansceiver 



Computerized 
Weather Station 



■«asgi^ 



Real Time 
Spectrum Analyzer 



Discover Microprocessor 

the pride. Trainer a course 

With Heathkjl, 
you'll discover the 
pnde of accomplish- 
ment that comes with 
creating handbuilt quality \;j: 

thai IS uniquely yours. 
And you'll develop skills and 
abilities in many technologies as 
you follow the step-by-step direc- 
tions through the building process. 

You work confidently always backed 
by our simple promise, "We won't 
let you fail," 

If you don't have the latest Heathkit 
Catalog, you're missing some- 
thing great, so mail the coupon now, 
while you're thinking about if. 



Most 

Accurate 
Clock 



HERO" 1 
Robot 



Ever since radio grew info electronics, the 
illusfrated Heathkit catalog has been a 

guide to new and exoting kit products for 
people like you to build. To enjoy and learn 

from, while saving money in the process. 

What sets the Heathkit catalog apart is 

its range of high qualify products and 

accurate information on every product 

offered. And that's a lot of products - 

over 450 separate items, including: 

Computer hardware and software • 

Robots • Precision test instruments 

• Computerized weather instru- 
ments • Solar hot wafer systems 

• Automotive and home energy 

products • Security devices • 
Color TVs and video accesso- 
j ries • Quality stereo components 
• Amateur radio gear • Educa- 
tional courses that lead from 
the basics of electronics all 
the way to high tech. 




IBM-PC Compatible 
Computers 



4(]-Channel 
Scanner 



Send NOW for your 
FREE Heathkit Cataiog 

It's the beginning of sonnething great 
for the whole family. 

Heathkit 



Heath Company 

Dept. 020-334 

Benton Harbor, Mictiigan 49022 

Please send me ttie latest 
Heattil<it Catalog Free. 




Zip. 



CLT74B 



»mpan, 

A subsidiary of Zenith Electronics Corporation 
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WlKxt can you dc 

Just aboui 



CIE can show you how. 

Computer technology. Satellite communicattons. 
Cable television. Cellular radio. Digital electronics. 
Robotics. Just a few of the hottest career areas 
in electronics. The ones everybody is talking 
about. The ones that are changing the way we 
live, the way we do business, the way we enter- 
tain ourselves. The best way to start a career in 
any of them? By learning the basic electronics 
theory and principles of fiow they work from CIE. 

Join a leader. 

Leading the world in specialized electronics train- 
ing, CIE is the largest school of its kind with over 
25,000 students at home and abroad. And with 
over 50 years of experience teaching electronics 
to thousands of men and women through proven 



methods of independent study without class- 
room sessions. 

Learn as much as you want, 
when you want. 

Whether you're interested in learning new skills 
or upgrading old ones, earning a diploma or an 
A.A.S. degree, CIE can match your needs with 
courses and programs that let you start where 
you want, go as far as you want from a basic 
beginner course all the way to CIE's Associate 
in Applied Science Degree in Electronics - a 
comprehensive program that prepares you for 
advanced electronics careers. 

Custom training 
equipment helps you learn. 

CIE believes in the importance of learning by 
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Ei^ith electionics? 
anything. 



doing. So most of our courses include special- 
ized training laboratories l<eyed to specific less- 
ons for practical experience through teaching 
experiments. Our CIE Microprocessor, for 
example, comes fully assembled and ready to 
use to teach you how a computer CPU works 
through a series of experiments you perform 
on your own. 

Are you ready? 

If you're ready to do something now about your 
future, there's no waiting to enroll with CIE. Get 
all the information you need to enroll simply by 
calling us toll-free at 1-800-321-2155 (in Ohio, 
1-800-362-2105). Or mail in the handy reply 
coupon or card to Cleveland Institute of 
Electronics, 1776 East 17th Street, Cleveland, 
Ohio 441 14. 
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'~^ World Headquarters 

Cleveland Institute of Electronics, Inc. 
1776 Easi 17th Street • Clevelanct, Ohio 44114 

n Please send me your CIE Off-Campus Studies Catalog, 
including details about the Associate Degree program, 
I understand there is no cost for the catalog and a CIE 
representative may call, but there is no obligation. 



Print Name_ 

Address 

City 



. State- 



Apt. No.. 
Zip- 



-Area Code/Phone No. 



Age 

Check box for G.l. Bill bulletin on Educational Benefits 
n Veteran G Active Duty 

MAIL TODAY! bei7 
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mtlntosK 

Get all the newest and latest informa- 
tion on Mcintosh stereo equipment 
from Mcintosh Laboratory. 




Send For Your Stereo Information 



Mcintosh Laboratory Inc. 
East Side Station P.O. Box % 
Biiighamton, N.Y. 13904-0096 



RE 



Address 



Cily 



Slate 



Zip 



Phorc Area Codr 



Equipment 
Reports 



Mastertech Laboratories 

Microlab 1 Digital ^^ 


Laboratory Course ORS^H 


electronics AfiaMpi^^^ >ll^ 
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ALTHOUGH WE OFTEN HEAR FROM 

readers wanting more information 
on a variety of topics, the one area 
thai seems to attract the most in- 
terest is digital electronics. It's lit- 
tle wonder, of course, considering 
how important that field is, and 
how explosively it has grown over 
the past several years. 

There is little doubt that it is im- 
portant to know about digital elec- 
tronics. But if your background in 
that area is lacking, where do you 
turn to to get the knowledge that 
you need? Perhaps the best way to 
go for many people is to invest in 
one of the digital electronics 
home-study courses currently 
available. One of the newest of 
those courses is the Microlab 1 
digital laboratory course from 
Mastertech Laboratories (6792 
Kirkpatrick Crescent, Victoria, 
B.C., V8X 3X1, Canada). 

The Microlab 1 

The Microlab 1 digital-elec- 
tronics course is designed for the 
student who has little or no knowl- 
edge of digital electronics. In- 
deed, it is possible for someone 



with no electronics knowledge 
whatsoever to use and benefit 
from the material. The student 
proceeds at his own pace through 
a series of lessons and labs so that 
when he is finished, he has a solid 
grasp of the fundamentals of each 
topic. 

What makes or breaks a course 
of this type is the manner in which 
the material is presented. To be 
effective, the lessons must be in- 
teresting, and taught in such a way 
that the material will be remem- 
bered. One of the best ways to 
achieve both objectives is to have 
the student prove to himself each 
point he is shown. 

That is the approach used in the 
product. Each lesson (there are 40 
in all) follows the same basic for- 
mat: first a theory or concept is 
presented, and then the student 
verifies the information for him- 
self via an experiment. A con- 
clusion that summarizes the 
important points of the lesson, 
and a short test that helps ensure 
that the material has been under- 
stood, wraps things up. 

In order to simplify performing 



United States 
Instrument Rentals, Inc. 

A U.S. Leasing Company 



Call for Special Prices and 



i'JKK Campus Drive 
San Matt-o, CA 94403 
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Hitachi Densiii America, Ltd. 



FLUKEI 



SCOPES 



Iw^atsu 

• All 1-i models in stock 

• 2-} year warranties 

• 20-i50 MHz 

Model r02— S 535 
S705— S 899 
5''10— S1245 
5711-*1695 
^506—* 749 



Hitachi 

• All 20 models in stock 

• 2-3 year warranties 

• 20-100 MHz 

Model 222-1 599 

1050— * 1299 

509-$ 1199 

VC6041— S5499 

422— » 699 

1100—12490 

650—* 930 





S695 



Hitachi V-20y 



List Sy-tT 

Hitachi V-209 

Portable Dual Trace Scope 

• DC-20MHZ 

• Battery Operated 

• 3-Way Power Supph' 

• Lightweight 

• High Sensitivity and 
Fast Sweep Timer 



DIGITAL MULTIMETERS 



Beckman 

• All 300, HO. and circuitmate series 

• All accessories in stock 



HD100-J169 
HDllO-il89 
HD130-S239 
HD140— S259 
300— SI 20 
310—5145 



320-S179 
330-S219 
3i0— S229 
360— $289 
4410— S239 



Fluke 

• Autoratige • Analog display 

• Touchhold function 

• 0.3% accuracy •Heavy duty 

Model 73— * 85 8010A-*279 

75-S 99 8012A-J359 

21-$ 99 8020B— S199 

23— tl45 8022B— $154 

25— »299 8024B— $249 

27—1259 8050A— $389 




$114 

List S129 



Fluke 77 

Analog/Digital Multimeter 




COUNTERS— DIGITAL THERMOMETERS— PLOTTERS 



MANY MODELS AVAILABLE — CALL 800-824-2873 
Example: Fluke 1900 Counter Sale $389.50 

Battery and BCD Data Options Available 



Used Test Equipment, too!— Over 3,000 Models Available at 
Huge Discounts with Warranties! 



-Quantity Discounts Available 
-Dealers Welcome 
-Freight and Tax extra 
-Immediate Availability of Ecjuipment 



Call 

800-824-2873 
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TOOL DISPOSAL 
NOTICE 




ATTACHE 

TOOL KITS Your Choice of 

Attractive Vinyi Leatherette Case, 

Heavy Duty ABS Piastic Case or 

Ligtitweigtit Aiuminum Case 

(pictured) plus a Fantastic 

Assortment of Over 130 Quality 

Tools Professionals Need and 

. . Use Every Day!!! 

Available separately. 
See below. 
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TOOL SET INCLUDES 



I Free Multi-Tester 



[2l AlifjnrncnJ r>i:iol-> 

\'i) Burnifh?n 

Dwimal^Mtlrlf Convpnkjn Whnfl 

? Biact* F«l^^^ G^ujip 

Ball Feia Hammer 4 Ol, 

HjrHJlF, DiivtT BIjdti M^S^a'l Red 

Hantll«. DiivriT Btadn [4-S,'a't Blm? 

[?J Htn OdWfr BIjdn 

(91 Mctrtc Hf* Kc^'Wi^rKhrt 

KfV Chdin wilh 4-Vif*\ ^nrwdnv^r 

inifipclion Mjr^of 
MulnlMterWiith P(ebn.A fuw 
19J Nu( r>rr-¥frr BEmIph. 



Perilijihr 

4-1/2' Ou^tntdl Cutting P!irr 

5^ I ^4' Diagonal Cutting Pii^f 

>0' Groove loint Plii^ir 

5-1/4- LonglVc»i.r PTiF^ 

$-1^3:' lornt NOW Plirf wUh Culler 

Enfltrn^l R?Eaming Ring Plipr^ 

liitrrrul Reuining Ring P^icri 

3S32 ■ Center Punch 

Ulb' ftn Punth 

l/a^ P4i% Punch 

6' SlJiri5c5^ Rut 

S::L'»K»n |5h>jrp, Shjjp} 

Udhet Jll^lchpl Scf^vMirrvtH' lSt«.'f>Hil |i 

»0 X 2-M2- Phili.p* CNp ktwctriMH- 



H^mo&tat 

II K ^" PKit|ip4 Scrcwdnver 
*2 Phillkjja Screwdririjer — SlubbY 
#2 ii4' PhHtlpl Scfcwtlriver 
lii?" i J' SloHcd Clip Scrfw-ciiivpf 
l^a' n 4' Skuicd ScrewdTivcf 
we* I 8" SkHled Bcrewdfivi*! 
3M6' K 3' Slotted Screwdriver 
1/4' Sfomttl Strrw^river - Stubby 
U4' x4' Slotted kfewt(fivtr 

S/I&' n b' 5kH[«J Screwdriver 
i7) )t*Tfer> Scr^Witffivefs 
PhUtipi fi Slo((fd Screvvttarter 

Solcter Aid. Fork a^d Kook 
ipu Solder Bru^h 

Soldrr R^movil Braki 



Solder .n Pulil lubt^ 

ScUer SvCl(^f 

SoWer Iwn Holder 

llO;iZDV, JCVJSW ^denns Iron 

Spring. TdoIj Pull 

Spring Toal, Pu>h 

21Pt. N4' Dtii*? £«ktt Sri 

IM' Ofive FiDiiEfriiip Ratchet 

LB) AiWtn) i^alning Pliei T\pi 

Kevprse Action Twee^ej* 

WiTP Crimper/Slftpper 

Wire S<fipper/CuHn 

6' AdpuMablF W/t«h 

8' AdpuUable WTertch 

(9) Ignilion Wrer*chcv 



For Orders of 5 or more sets cal 
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EC 
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LDI fJQ 
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Unil P'ice 


Amognl 




M343 


Vinyl Lcairiflrelle Cjse 


SM.OO 






<95S3 


ADS P'.fl&(ic Case 


555 00 






eiiM 


Alun-.iriLjm casfl 


J65O0 






•suej 


fM PC Tooa Set 


SiSO.OO 






38263 


V-nyt tfxttierelte Case & Tools 


S 1*3.00 






33163 


ASS Plaslic Case £ Tools 


J199 00 






3BC63 


Aluminum Cise £ Tools 


StSO 00 




Subtotal 




Sales Tjx ior CA & KY Residents 




Tot.il 





Toll Free 800-423-2567 for quantity 
discount prices! 





rity 


Arat* 


PKrtn* 


7lfi 


.RigruEHnn 



D cheek or monvy order anclaivd 
Chorg* G M/C D Viscj Exp. Date I j\ 



HARBOR FREIGHT SALVAGE CO. 

. 3491 Mission Oaks Blvd., P.O. Sox 6015, r^gW^-, 

Comarlllo, CA 93011-6015 i^^H^.^ 

PHONE TOLL FREE 800-423-2567 t»63 



the experiments, a training board 
is provided. !n many ways, that 
board is the key to the course as it 
is designed to allow the student to 
get right to the heart of the experi- 
ment at hand. At the center of the 
board is a solderiess breadboard 
that allows circuits to be easily as- 
sembled and disassembled. Ar- 
ranged around the breadboard are 
10 clearly labeled sections that 
contain most of the support cir- 
cuitry needed for the experi- 
ments. 
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Section 1 is a regulated +5-vo!t 
supply. Section 2 is an array of 16 
discrete LED's. Section 3 is a com- 
mon-anode 7-segment display. 
Section 4 contains two squarewave 
generators. One outputs at a fixed 
rate of 1 kHz; the other is variable 
from 1 Hz to a few hundred Hz. 
Section 5 is a 10-LED bargraph volt- 
meter. Section 6 is a speaker. Sec- 
tions? through 9 contain switches. 
And section 10 contains a 5-volt 
SPOT relay. 

In addition to its value in the 
course, such a board is always 
handy to have around an elec- 
tronics workshop. That's because 
it provides a handy way to design 
and debug your own circuits. 

The course comes complete 
with everything needed. In addi- 
tion to the manual and the training 
board, all components (logic IC's, 
switches, resistors, and even 
jumper wires) required for the 
various experiments are included. 

The 40 lessons in the course 
cover topics such as simple logic 
gates, flip-flops, shift registers, 
counters, and more. Once the 
course is completed, add-on kits 
that cover such advanced topics as 
A/D and D/A conversion, speech 
synthesis, computer-bus interfac- 
ing, and microprocessor theory 
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can be purchased. In fact, through 
the add-ons to the program, the 
student can eventually build a 
CP/M computer. 

Unfortunately, the version of the 
course manual included with the 
trainer we received v^as only a pre- 
liminary one. That manual was 
missing several drawings (the 
manufacturer enclosed a note ex- 
plaining that those were not ready 
as yet and would be included in 
the final version) and covered only 
the first six lessons. What we saw, 
however, was of generally good 
quality, though regular readers of 
Radio-Electronics might find some 
of the material a little simplistic. 
(But remember; One of the 
course's stated goals was that it 
could be used by someone who 
was not familiar with electronics.) 
If that quality is carried through in 
the balance of the manual, the 
Microiab 7 grades out as a excel- 
lent educational product. At its 
selling price of under $250, it is 
also a good value. R-E 



Video Interface Products 

Hybrids 
Special Effects Generator 

Add professional-looking 

special effects and editing 

to your videotapes. 




CIRCLE 6 ON FREE INFORMATION CARD 
IF YOU USE A CAMERA AND VCR TO 

make your own videotapes, you've 
probably learned that it's difficult 
to get professionai-looking re- 
suits. Even if you use a second VCR 
to edit out the parts you don't 
want, you still end up with scene- 
to-scene transitions that look and 
sound too harsh. We've recently 
seen a special-effects generator 
that could end all that: the 
Hybrid-8 from Video Interface 
Products, or VIP (19310 Ecorse 
Road, Allen Park, Ml 48101). 

The Hybrids is a versatile 
switcher, fader, enhancer, mixer, 



NOW 

THE INDUSTRY'S MOST 

POPULAR ELECTRONIC 

DEGREASERS... 




Electro- Wash^' 



A portable CO; powered 
cleaning system! High 
impact solvents effectively 
clean and degreaseevery- 
ttiing from delicate tape 
fieads 10 PCB's. relays 
andconlacts Instantly dis- 
solves accumulated grease 
and oxidation without 
leaving a residue, Reootn- 
merKled (or every ptiaso of 
cleclrDmc and electrical 
equipment maintenance. 
Can be used even wtiile 
equipment is operativel 



Tun-0-WasK* 

The first step m repairing a 
TV tuner is to dean it. And 
nothing does the job as 
well ar>d easily as the 
power action of Ttin-O- 
Wash, f^rmtilaied to llior- 
oughlydegtease Oil, dirt 
arvd gunh encrusted con- 
tacts. Tun-D-Wash restores 
the tunerto its original 
condition, leaving parts 
and contads lite newt 



COME EQUIPPED WITH A 
FREE CHEM'GUN! 

CHEM-GUN" is a unique European designed trigger spray attachment that 
instantly converts any Cfiemtrontcs aerosol product Into a precision spray gun. 
Its comfortable finger grip handle affords easier handling and more precise 
dispensing of even the smallest quantity of solvent. 

Chem-Gun is durable anij reuseablel Made of rugged polypropylene, Chem-Gun 
is solvent resistant and virtually unbreatoble. Just snap it on to your favorite 
Chemtronics product and it's ready to use! 

Chem-Gun Is available FREE {for a limited time only) 
when you purchase 4 cans of Chemtronics 
Tun-0-Wash' or Electro- Wash '. 

in addition, . .each 4 pack contains seven doliars 
of money saving coupons on other popular 
Chemtronics products! 

Lool< for these specially merited 4 packs. Tun-0-Wash>^ 
and Electro- Wash" 4 packs are available from your 
local Chemtronics distributor. 
Order now while supply lasts! 





Chemtronics 

Keeping pace witti tiigh technology 

Chemtronics Inc. 

681 Old Willefs Path 

Hauppauge, N,Y. 11788 

BOO-645-5244 

In NY 516-582-3322 
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m 
-0 



m 
m 



3S 



V) 

g 



Ul 

o 
a 
< 
a: 

36 



VIP Hybrid-8 




OVBflALL 1 1 1 1 1 1 1 
PRICE g^^^^^^ 








e/»s£ Mill! 

USE g^m^^^_ 








INSTRUCTION \ [ Tl \\ \ 








MANUAL ■■■■■■■■ 




PRICE / 1 f 1 1 1 1 1 




VALUE ^^^^^^^^^^1 


t 1 2 1 3 1 4 1 5 J 6 7 8 { 9 


10 


?^X^^.-'^t<^^«^' 



Stabilizer, and video-effects gener- 
ator. It's difficult in a short review 
to list all of the ways that the unit 
can be used, so we'll have to settle 
for bringing out only the more im- 
portant features. 

Switcher/fader 

One of the features of the 
Hybrid-6 is an A/B switcher that al- 
lows you to change quickly from 
one source to another. The switch- 
er can be used along with the fader 
so that you can fade out one 
source and fade in another. The 
duration of the fade can be ad- 
justed from only a fraction of a sec- 
ond to more than five seconds. 

The Hybrids does not contain 
any circuitry to prevent picture- 
roll as you switch from one video 
• source to the other. But we found 
that by adjusting the fade dura- 
tion, we couid often mask any par- 
tial picture roll that occurs. 

Special-effects generator 

The Hybn'd-S special-effects 
generator can be used along with 
the fader (and switcher, if desired) 
to produce different wipe pat- 
terns. The standard wipe patterns 
are: right ward, leftward, upward, 
downward, edge-to-center, and 
fade to black. All of those wipe 
patterns can be combined to give 
you a total of 31 possibilities. You 
could combine, ifor example, up- 
ward and downward wipes so that 
the picture would wipe from top 
and bottom to the center. 

Audio switching 

As you switch between video 
sources, you also have options on 
how you want to handle audio 
switching. If you are switching be- 
tween two video signals and using 
the special-effects wipes, the au- 
dio normally fades out and switch- 
es along with the video. You do, 
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MINI-ROBOTS Priced from $24.95 (PEPPY, 
touch/sound controlfed, shown at left), to 
$74.95 (MEMOCON CRAWLER, 4K pro- 
grammable memory, shown at right). Each kit 
includes step-by-step instructions and pre- 
assembled PC boards. Batteries not in- 
cluded. Add $2.50 (per unit) for S & H. Other 
models to choose from. Send $1.00 for more 
information and diagrams. MORNING DIS- 
TRIBUTING CO., P.O. Box 717, Hialeah, FL 
33011 (305) 884-8636. 
CIRCLE 276 OK FREE INFORMATION CARD 
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EPROM PROGRAMMERS & ERASERS. 
Self-contained stand-alone. Programs most 
5V EPROMs from 16K to 256K Parallel I/O 
port or RS-232 (optional). Standard with data 
entry l<eypad. Prices from SI 69.00. ERAS- 
ERS - erasers up to 9 chips in 1 5 min. Build-in 
electronic timer Prices frorn $44.90. Most 
products are In stock. ANGOELEC- 
TROrJICS CORP PO Box 112, Harrison, NJ 
07029,(201)484-1115. 
r:IRr:l F gfiP on FREE INFORMATION CARD 




ZENITH SSAVI DESCRAMBLERS only 

$169; GATED PULSE & SItMEWAVE de- 
coders $199 each. Reconditioned, Original 
equipment for UHF chs. 23,27,31, 
48,50,51,54,57,60,67,68 etc. Quantity dis- 
counts. Surplus Cable TV equipment: Jerrold 
SB-3, Oak N-12, Zenith Z-Tac, Hamlin 1200, 
etc. Catalog $1.10 days satisfaction guaran- 
tee & 90 day warranty, AIS SATELLITE, P.O. 
Box 1226-E, Dublin, PA 18917. 
1-800-643-2001 or 215-249-9411, 
CIRCLE 267 ON FREE INFORMATION CARD 




MODEL 333 RAPID ASSEMBLY CIRCUIT 
BOARD HOLDER, Eight position rotating ad- 
justment and six positive lock positions in the 
vertical plane. Crossbars available up to 30 
inches in length to hold circuit boards up to 28 
inches in width. Spring loaded holder features 
tilt angle adjustment, height adjustment and 
quick board rotations. Only $44.49, Contact: 
PANAVISE PRODUCTS, INC., 2850 East 
29th Street, Long Beach. CA 90806, (213) 
59S-7621, 
CIRCLE 252 ON FREE INFORMATION CARD 




GREAT GRAPHIC EQUALIZER KIT Twelve 
(not 10) bands per channel. Ultraquiet (92dB 
S/N), clean (.02% THD), attractive (solid wal- 
nut endpanels). Featured in Radio-Elec- 
tronics April 1978 cover story. Just $89. Free 
shipping w/check. VtSA/I^C add shipping. 
Free catalog. SYMMETRIC SOUND SYS- 
TEMS, 856 Lynn Rose Ct., Santa Rosa, CA 
95404 707/546-3895. 



^, 




THE WIRELESS TELEPHONE TRANSMIT- 
TER model WTT-20 is only the size of a dime, 
yet transmits both sides of a telephone con- 
versation with crystal clarity. Completely au- 
tomatic Uses power from the telephone line 
itself. Never needs a battery! Up to 'A mile 
range. Use with any FM radio. Complete kit 
only $29.95. Tax included. 
FREE SHIPPING, DECO INDUSTRIES, Box 
607, Bedford Hills, NY 10507. (914) 
241-2827. 

CIRCLE 127 ON FREE INFORMATION CAFID 
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SATELLITE TELEVISION RECEIVER 
SEMIKtT with dual conversion downcon- 
verter, Featunss Jnfrai^d remote control tun- 
ing, AFC, SAW filter, RF or video output, 
stereo output, Po (orator controls, LED chan- 
nel & tuning indicators. Install six factory as- 
sembled circuit boards to complete. Semikit 
$300.00. Completed downconverter add 
$100. Completed receiver and downcon- 
verter add $150. JAMES WALTER SATEL- 
LITE RECEIVER, 2697 Nickel, San Pablo, 
CA 94S06. Tel 415-724-0587. 
CIRCLE 124 ON FREE INFORMATION CARD 




HOBBY KITS THE ERECTOR SET" of linear 
electronics. Modules from $4.95 to $49,95. 
Build basic circuits: 2 W audio amplifier 
(AFA-1, $4.95), tone decoder (PLL-1, $6.95), 
to more complex: VHF Converter {using 4 
modules, S27,80), QRP Transceiver (using 6 
modules as shovun, $38.70), HF SSB Trans- 
ceiver (using 14 modules, $140.30), Add 
$2.50 for S&H, SEND $100 for diagrams, 
$5.00 for full manual, MORNING DIS- 
TRIBUTING CO., P.O. Box 717, Hialeah, FL 
33011 (305) 884-8686. 
CIRCLE 275 ON FREE INFORMATION CARD 




APPLIANCE REPAIR HANDBOOKS— 13 
volumes by service experts, easy-to- 
understand diagrams, illustrations. For major 
appliances (air conditioners, refrigerators, 
washers, dryers, microwaves, etc.), elec. 
housewares, personal-care appliances. 
Basics of solid state, setting up shop, test 
instruments. $2.65 to $5.90 eacti. Free 
brochure, APPLIANCE SERVICE, PO Box 
789, Lombard, IL 60148. 1-(312) 932-9550. 

CIRCLE 84 ON FREE INFORMATION CARD 
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SUBSCRIPTION TV MANUAL This infor- 
mation packed book details the methods 
used by subscription TV companies to 
scramble and descramble video signals. 
Covers the Sinewave, Gated Pulse, SSAVI 
system, and the methods used by most cable 
companies. Includes circuit schematics, the- 
ory, and trouble shooting hints. Only $12.95 
plus $2.00 first class P&H. ELEPHANT 
ELECTRONICS INC., (formally Random 
Access) Box 41770-R, Phoenix, AZ 85O80 
CIRCLE 120 ON FREE INFORMATION CARD 





FREE CATALOG OF HARD-TO-FIND 
TOOLS is packed with more than 2000 quali- 
ty items. Your single source for precision 
tools used by electronic technicians, engine- 
ers, instrument mechanics, schools, labora- 
tories and government agencies. Also con- 
tains Jensen's line of more than 40 tool kits. 
Send for your' free copy today! JENSEN 
TOOLS INC., 7B15 46th St., Phoenix, AZ 
85044.(602)968-6231. 

CIRCLE 115 ON FREE INFORMATION CARD 



THE MOST EXCITING KIT YOU WILL EVER 

BUILD The model WAT-50 miniature FM 
transmitter uses a 4-stage circuit NOT to be 
confused with a simple wireless microphone. 
Up to 1 mile range. So sensitive, it will pick-up 
a whisper 50 feet away! Use with any FM 
radio. Complete kit only $29.95 tax incl. 
FREE SHIPPING. DECO INDUSTRIES, Box 
607, Bedford Hills, NY 10507. (914) 
241-2827. 
CIRCLE 127 ON FREE INFORMATION CARD 




DELTAX DUAL TRACE OSCILLOSCOPES 

WITH PROBES DX5020 20MHz S379.9S. 
Built in component tester 5MV to 20V'DIV 0.2 
microsec. to O.Ss.'DlV. Risetime less than 
17ns one year limited warranty Also available 
DX5035 35tv1H2 $527.00 DX5045 45NflHz 
$789.95 DX5015S 15MH2 A/C 0/C $479.95. 
CA. residents add 6,5% tax. Shipping $8.50. 
Kdoney orders, checks accepted. DELTAX 
DYNAMIC INC., 20955 E. Lycoming St., 
Walnut, Calif. 91789. Tel. (714) 594-7131. 
Telex: 503749 DELTAX. 
CIRCLE 251 ON FREE INFORt^/IATION CARD 





INVASION OF THE ROBOTS. NEW from 

ELECTROMANIA. the entire "IvIQVIT" 
ROBOT line. This month's specials: PIPER 
IvIOUSE, Command Whistle (included), turns 
left, stops, right, advances, $39,95. 
MEI^OCON CRAWLER Keyboard program- 
mable Robot for lights, horn, movement, 
$69.95. Both require assembly Educational 
and fun. Master-Visa. 1-800-632-4441 NY 
STATE, 1-800-645-4441 Nationwide. 
CIRCLE 26S ON FREE INFORMATION CARD 



TELEPHONE ANSWERING MODULE. Ef^- 
ABLES ANY CASSETTE RECORDER TO 
ANSWER PHONE AND TAKE MESSAGES! 
This module automatically answers phone 
after 1 ring; sends "beep" signal; and acti- 
vates your recorder for 20 second message. 
Fully assembled & tested. All patch cords 
included. Only $29.95, tax included. FREE 
SHIPPING, 30 day money back guarantee. 
Dealer inquiries welcome. REBEL ELEC- 
TRONICS, P.O. Box 15785, Plantation, 
Florida 33318. 
CIRCLE 256 ON FREE INFORMATION CARD 



however, have the option of mix- 
ing the audio as you svi^itch video 
sources. If you do that, the new 
audio input fades in as the original 
audio fades out. Another option 
you can choose, called "video 
breakaway," lets you keep a single 
audio input regardless of how you 
switch the video. That's important 
if you want to string scenes to- 
gether without a sense of chop- 
piness. The unbroken audio has a 
unifying effect. 



Stabilizer/enhancer 

The Hybrid-8 contains an en- 
hancer and stabilizer. To help you 
properly adjust the stabilizer, you 
can select a comparison (split 
screen) mode in which you can 
view the normal and enhanced 
picture at the same time. The sta- 
bilizer, once selected, doesn't re- 
quire any adjustment. 

Other features included in the 
Hybrid'8 are an elapsed-time 
meter (which is also a 24-hour 
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.Over 3»000,000 Sold and Still The 
Best General PurRose MuT timeter I . . . 
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The Reason 
Is Clear . . . 

Simpson 
260VOM 

Has Features 
No Digital 
Can Matchl 



. safes' 



sito^ 



Latest 
260® 

Series 7 
$119 



"tnstant" null, peak, trend and continuity indications 

High immunity to transients, RF interference 

dB measurement capability at no extra cost 

Resistance indication from zero to infinity 

Self-powered voltage, current and dB ranges — no batteries to fail 

Reliable, accurate performance even under extreme environments 

Easy, iow-cost maintenance — no expensive "cfiips" to fail 

UL Listed per UL-1244 Standard for Safety— Electrical and 

Electronic Measuring and Testing Instruments 

Complete line of UL recognized accessories 

Options include mirrored scale, extra overload protections, roll top 

carrying case 

See ttie World Famous 260 Series 7, the Z&O-eXL, the 270 and the Pocket-Size 160^ 
at Leading Electronics/Electrical Distributors 

SIMPSON ELECTRIC COMPANY 

A Katy Industries Subsidiary 

853 Dundee Avenue, Elgin, IL 60120 

(312) 697-2260 • Telex 72-2416 • Cable SIMELCO 

Canada: Bach-Simpson Ltd., London, Ontario 

England; Bach-Simpson (U.K.) Ltd., Wadebridge, Cornwall 

CIRCLE 259 ON FREE INFORMATION CARD 




clock) and an RF modulator. The 
manual that is supplied with the 
unit should serve most consumers 
well. Although it is lacking tech- 
nical information, it does give a 
good description of the proper 
setup and operation. One thing 
we especially liked about the man- 
ual is that it listed the phone 
number of "Mr. Hookup." Cus- 
tomers who have trouble can call 
and receive assistance from him. 

An optional accessory, called 
the Zip Stick, lets you take control 
of the l~lybhd-8'i special -effects 
generator. Thus, for example, you 
can manually converge a wipe to 
"spotlight" a part of the scene, and 
you can use a joystick to move the 
spotlight around. By making that 
spotlight small enough, you can 
create a video pointer or "bounc- 
ing ball." The translucency of the 
wipe (which makes up the non- 
spotlighted area) can be continu- 
ously adjusted. The Zip Stick 
greatly increases what you can do 
with the l-iybnd-8. 

The suggested price of the 
Hybrids is $419 while the Zip Stick 
sells for about $200. If you own 
only one VCR, those prices might 
be too high to justify. But if you 
own two VCR's, the editing power 
of the Hybrid-8 is something you 
don't want to be without, es- 
pecially if you make a lot of home 
videotapes. R-E 



MaxiGuard Black Max 
Champion Auto Alarm 

It stops car thieves cold 
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THE NUMBER OF CARS STOLEN EACH 

year keeps going up and up, and 
that is a trend that is unlikely to be 
reversed in the near future. If 
you've ever been through the ex- 
perience, you know that the 



^i-^ MASTER THE NEW ELECTRONICS WITH McGRAW-HILL'S 

Cbntempoiaiy 
Hectonics Senes 



The fast, easy and low cost way to 

meet the chaUenges of today's 

electronic innovations. A unique 

learning series that's as innovative as 

the circuitry it explains, as 

fascinating as the experiments you 

build and explore. 

From digital logic to the latest 
32-bit microprocessor, the McGraw- 
Hill Contemporary Electronics Series 
puts you into the electronic picture 
one easy step at a time. Fifteen 
unique Concept Modules, sent to you 
one every 4-6 weeks, give you a 
handle on subjects like optoelec- 
tronics, robotics, integrated circuits, 
lasers, fiber optics and more. 

Each Concept Module goes 
right to the heart of the matter. 
You waste no time on extraneous 
material or outdated history. It's a 
fast, efficient, and hvely learning 
experience. . .a non-traditional 
approach to the most modern of 
subject matter. 

Unique Interactive Instruction 

With each module, you receive 
a McGraw-Hill Action Audio 
Cassette. Each tape is a dynamic 
discussion that drives home the key 
facts about the subject. Your learning 

Wild your riisl 
niDdulcH yoL] 
gel this 
SOldcrleSs 
brcadboarding 
sysieni. You'll 
use LL through- 
out the scri« to 
build elec- 
ironjc circuits -:_ 
and bring *^'^' 
coutxpts 
to life. 



experience is reinforced through 
interaction with vividly illustrated 
text, audio cassettes, and actual 
electronic experiments. Indexed 
binders preserve backup material, 
notes, and tapes for convenient 
referral. 
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Perform 
Experiments 
in Contemporary Electronics 

Throughout your series, lab- 
oratory experiments reinforce every 
significant point. This 
essential experience _ ., 

. . .dynamic, hands-on 
demonstrations of 
theory in practice. .^ 
will help you master 
principles that apply all 
the way up to tomorrow's 
latest VLSI (Very Large 
Scale Integrated) circuitry. 

In your very first module, you'll 
use integrated circuits to build a digital 
oscillator, verifying its operation with 
a light emitting diode (LED). You'll 
learn to identify passive and active 
components, understand concepts 
common to all electronic circuits. 

For Anyone Interested in Electronics 

The Contemporary Electronics 
Series is designed for anyone from 
hobbyist to professional. It's for you 
if you're looking for new fields of 
interest. . .if you're a teacher who 



^■"^^■^^■^^ ■^^^-» wants 

an update in con- 
temporary circuits, . .a 
manager or supervisor in an electronics 
plant ... a doctor, an engineer, a chemist 
who finds electronics playing an 
increasingly important role in your 
work. It's even for elearonics engini^rs 
or teclinicians who feel their training 
needs freshening up. It's the quickest, 
^ most convenient, 

'^ — '* probably least 

^' ^ expensive way to 

' y^'*^ "^^ '^' ^^'^ ^^^ 

^3* 4^* .'\ only one that gives 

■ i^^ 1 you hands-on 



expenenoe. 

15-Day No-Risk Trial 

To order your first module with- 
out risk, send the postage-pmd card 
today. Examine it for 15 days luider 
the terms of the order form and see 
how the Contemporary Electronics 
Series gets you into today's electronics. 
If card has been used, write us for 
ordering infomiation. 
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McGraw-Hill 

Continuing Education Center 
3939 Wisconsin Ave. 
Washington, D.C. 20016 
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effects of a car theft can be devas- 
tating. 

Because of that, millions of car 
owners have turned to one of the 
multitude of car-alarm systems on 
the market. Some do little other 
than give their owners a false 
sense of security. Others, such as 
the Black Max Champion auto- 
alarm system from MaxiCuard 
(2700Touhy Ave., Grove Village, IL 
60007), do an effective job of 
thwarting potential thieves. 
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The Champion 

The Champion is a passive pro- 
tection-system that arms automat- 
ically when the ignition key is 
turned off. It is disarmed from out- 
side the car via a tiny transmitter. 
That transmitter, dubbed the "ra- 
dio key" by the manufacturer, is 
small enough to act as a keychain 
fob. 

The system incorporates four 
"subsystems" to protect your car 
in four different ways. First, there 
is a motion/shock detector. Since a 
parked car should not move at all, 
that module monitors for a sharp 
shock. Such a shock might be 
caused by a lock being forced, a 
window being broken, a door or 
trunk being opening, or the vehi- 
cle being moved. H such motion is 
detected, a piercing siren will 
sound immediately, and will con- 
tinue to sound for a full three min- 
utes. Once the three minutes have 
expired, the system will reset; the 
cycle is repeated if any further mo- 
tion is detected. 

Second, there is the alarm-con- 
trol module. When clamped to a 
battery cable, the module senses 
current flow. Since opening any 
door, or the trunk, will cause an 
accessory light to come on, such 
an occurrence will cause the siren 



to sound. The module also can be 
activated by switches, so the 
hood, etc, can be protected in 
that manner. 

Third, there is a passive starter- 
interrupt module. That module, as 
its name implies, disables the star- 
ter system whenever the alarm 
system is activated. 

Finally, there is the "Maxi-lok" 
hood dead-bolt system. That se- 
curely locks the hood any time the 
ignition is off. The system can be 
manually deactivated for servic- 
ing, etc. 

The system is exceptionally easy 
to use. All the driver needs do to 
enter the car is press a button on 
his keychain transmitter, unlock 
the car, and turn on the ignition 
within one minute. If for some rea- 
son the ignition is not turned on 
within that time period, the alarm 
will sound. The alarm can be reset 
by simply pressing the button on 
the keychain transmitter. To verify 
that the system has received the 
correct code to disarm, the park- 
ing lights turn on for about three 
seconds to let you know it is safe to 
enter the car. 

Activating the system is even 
easier. Simplyturnoff the ignition, 
remove the key, and exit and lock 
the car. The alarm is automatically 
activated one minute after the igni- 
tion is turned off. 

As this is a consumer product, 
the documentation provided is 
skimpy. In fact, aside from a card 
that provides basic user informa- 
tion, the only documentation 
provided is related to the installa- 
tion of the unit. Though that infor- 
mation is intended for a profes- 
sional installer, installing the alarm 
system is not particularly difficuSt, 
and requires no special tools. You 
could undertake it yourself if you 
are handy. However, most of the 
outlets that carry products of that 
nature, such as auto-stereo deal- 
ers, include installation as part of 
the purchase price, and that is how 
the suggested list price for the 
alarm system ($650) is quoted by 
the manufacturer. 

On the whole, the unit provides 
a very high level of protection for 
your car. It carries a one-year guar- 
antee on the electronics, and all 
mechanical components are guar- 
anteed for as long as you own your 
car R-E 
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ECC'ICS for zenith 
"Z" Chassis 

Philips ECG has replacement 
integrated circuits for the 221- 
175, -179 and -190 in the Zenith 
System 3 "Z" chassis. They are 
the ECG873, 874 and 875. Just 
three of the hundreds of inte- 
grated circuits available from 
Philips ECG to replace literally 
thousands of part niunbers. All 
are manufactured to meet OEM 
specs so you know they fit and 
they work. 
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ECG' Bipolar Transistors 

Philips ECG replacement leader- 
ship is obvious again. The ECG 
29, bipolar transistor, used as 
a replacement in the fan motor 
control system of Cadillacs, has 
been added to the Philips ECG 
line. (The ECG29 replaces Delco 
part numbers 139DDF and 7391- 
BT). There are 322 other bipolar 
transistors in the Philips ECG 
line that replace thousands of 
other domestic and foreign tran- 
sistor types. 
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ECG' RP Power Ti^nsistors 

Philips ECG power transistors 
are the ideal replacement RF 
power output devices for fire, 
police and taxi radios. They are 
suitable for transmitters and 
drivers up to 100 Watts RF 
power. They cover frequencies 
from the 13 to 30 MHz band to 
the UHF 806 to 870 MHz band. 
Most dealers will be happy to 
learn that Philips ECG replace- 
ment RF power transistors are 
designed to replace units in 
Asian and European equipment 
as well as domestic types. So, if 
it's ECG, it fits and it works... 
worldwide. Philips offers a selec- 
tion of over 65 RF transistors 
that replace literally hundreds of 
domestic and foreign transistors 
in a broad range of frequencies. 
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Etc High voltage iHplers 

You have a choice of 29 tj'pes of 
high voltage triplei's from Phil- 
ips ECG, and these 29 triplers 
replace hundreds of part num- 
bers. Six step, five step, with 
damper, with resistor— you name 
it, Philips has it. For example, 
the ECG559 replaces the Zenith 
212-148 and the ECG560 replaces 
the Zenith 212-147-and only 
Philips ECG has replacement 
parts for these Zenith types. 
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The one thing we make 

that you have to 

replace every year. 




The new and expanded ECG' Semiconductors Master Guide 



Your new Master Guide will be looking 
as dog-eai'ed as the old one before long. 
Because this year the Master Guide has 
been expanded to include more than 
400 new products and almost 25,000 
new cross references . The Master 
Replacement Guide for 1985. 656 pages. 
Over 3,500 different ECG devices that 
provide replacement coverage for more 
than 227,000 industiy types. And every- 
thing in the booli is cross-referenced 
so you can find what you're looking for 
fast, and be sure it fits. Pius, everything 
we make meets or exceeds the original 
JEDEC or application specs. So it 



works. It's the only book you'll need. 
But you'll need a new one every year. 
To get a copy of the new Master 
Guide, go to your neai-est Philips ECG 
distributor. For his name and location, 
just call: 1-800-225-8326 (in Mass., 
617-890-6107). 

If it's ECG, it fits. And it works. 



PhilipsECG 



A North American Philips Company 



Advertisement 
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New Ideas 



A versatile battery charger 
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IT S EASY TO FIND BATTERY CHARGERS 

that are capable of handling one, 
two, or four cells at once. But 
when you have some device that 
requires some odd-ball number of 
batteries, or perhaps uses more 
cells than a single charging unit 
can handle at one time, what do 
you do? If you own one of the com- 
mercially available units, you must 
charge the maximum number of 
batteries. And then, after what 
seems like years, do the same for 
the remaining cells. 

Because of that, I decided to 
build my own charger; one that 
would handle any number of AA 
cells, from one to six and charge at 
a rate of 50 mA as recommended 
by the cell's manufacturer. The re- 
sult is shown in Fig, 1. 

A look at the circuit 

The operation of the circuit is 
pretty simple. The supply for the 
circuit is a conventional full-wave 
rectifier. An LM317 voltage reg- 
ulator is configured as a constant- 
current source. It is used to supply 
the 50 mA charging current to 
S01-S06, an array of AA-cell bat- 



tery holders Each of the battery 
holders is wired in series with an 
LED and its associated shunt re- 
sistor. When the battery holder 
contains a battery, the LED glows 
during charging. 

Note that each of the battery 
holder/LED combinations is paral- 
leled by a 5.1-volt Zener diode. If 
the battery holder is empty, the 
Zener conducts the current 
around the holder. An exception 
to that is SOI, A microswitch, SI, is 
inserted in that battery holder so 
that the switch is closed when a 
battery is in place. That switch is 
the power switch for the circuit. 

The balance of the unit is a tim- 
ing circuit that prevents over- 
charging. When power is applied 
to the circuit, timing is initiated by 
IC2, a CD4541 oscillator/program- 
mable timer. The output of IC2 is 
fed to Q1, a VN67AF VMOS tran- 
sistor. When that output is high, 
the transistor is on, and the charg- 
ing circuit is completed. When the 
output is low, the transistor is off, 
and the path to ground is inter- 
rupted. 

Note that resistors R1, R2, and R5 
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NEW IDEAS 

This column is devoted lo new ideas, cir- 
cuits, device applications, oonslruction tach- 
niques, helpful hints, etc. 

All published entries, upon publication, will 
earn S25. In addition, for U.S. residents only, 
Panavlse will donate their model 333 — Ttve 
Rapid Assembly Circuit Board Holder, having 
a retail price of $39.95. It (eatuies an eight- 
position rotating adjustnnent. indexing at 46- 
degree increments, and six positive lock posi- 
tions in the vertical plane, giving you a full ten- 
inch height adjustment for comfortable worii. 
ing. 

I agree to the above terms, and grant 
Radio-Electronics Magazine the right to 
publish my idea and to subsequently re- 
publish my idea in collections or compilations 
of reprints of similar arlicles. I declare that the 
attached idea is triy own original material and 
that its publication does not violate any other 
copyright. I also declare that this material has 
not been previously published. 



Title of Idea 



Signature 



Print Name 



Date 



Street 



City State 

Ivlail your idea along with this coupon 
to: New Ideas Radlo-Electronics, 
200 Park Ave. South, 
New York, NY 10003 



Zip 



FIC.l 



through R11 are half-watt units. 
That's because of the power that 
each may have to dissipate. Also, 
the VN67AF may be replaced with 
a VN10KM. The circuit may be built 
using the construction method of 
your choice. 

There is, however, one precau- 
tion to keep in mind; since IC2 is a 
VMOS device, it is static sensitive 
and we all know what that means. 
So be careful when handling the 
device. The LM317 regulator 
should be heat sinked to avoid 
thermal damage to the unit during 
operation. — Joseph A. Scannell 
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\bu may not be able 

to solve the world's problems. 

But at least you can listen. 
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Panasonic 



The Panasonic Command Series: With double superheterodyne 
tuning, you'll hear the world loud and dear. 



Now it's easy to listen in on the world's hot spots. 
With the Panasonic RF-B600 Command Series 
FM/LW/MW/SW receiver 

Its advanced microcomputer-controlled tuner lets 
you preset up to nine different frequencies. And reach 
them at the touch of a button. Or, press the appropriate 
buttons and tune in any desired frequency with direct- 
access digital tuning. It'll lock right in to every signal 
with a PLL quartz -synthesized tuner. Once tuned in, the 
Panasonic double superheterodyne system helps deliver 
a dean, consistent signal. 

There's even built-in auto-tuning to let you scan the 
shortwave band automatically, as well as manually. All 
this means you can tune in Berlin, pick up Paris, or locate 
London in an instant. Without dialing all over the band. 



Both the RF-B600 and the RF-B300 are packed with 
features and built to go anywhere. 

The Panasonic Command Series offers something 
for everyone. With equipment sophisticated enough to 
impress the most 
avid enthusiast, and 
automatic features . - 
that get you where ' 
you want to be. Fast. 

There's a whole 'i 

world out there 

that's waiting to be ■— - *1 , ' 

heard. Tune in to it „ *■ *^ ' 

with the Panasonic ^^.g^^j, "^ 

Command Series. 



Batteries not included. 
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Panasonic. 

just slightly ahead of our time? 



Be an FCC 
LICENSED 

ELECTRONIC TECHNICIAN! 



Learn at home in spare time. 
Ho pfcvious experience needed. 

aiiiui 

No cosUy school. No commuting to class. 
The Original Home-Study course pre- 
pares you for the "FCC Commercial Radio- 
telephone License", This valuable license 
is your "ticket" to thousands of exciting 
jobs in Communications. Radio-TV, Micro- 
wave, Computers, Radar. Avonics and 
more! You don't need a college degree to 
qualify, but you do need an FCC License. 
No Need to Quit Your Joti or Go To School 
This proven course is easy, fast and low 
cost! GUARANTEED PASS - You get your 
FCC License or money refunded. Send for 
FREE facts now, MAIL COUPON TODAY! 

^ corhrridnD VroductioHs" " "I 

FCC LICENSE TRAINING, Dept 90 ' 
P,0, BoK 2223, San Francisco, CA 94126 j 
Please rush FREE details immediateiy! | 



NAME 
ADDRESS. 
CITY 
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LEARN TV/VCR 
REPAIR 



fHo Previous 
Experience 



Necessary 




Now you can tram a\ home in spare lime for a money- 
making ca;eer as a TVVCR Repair Specialist. No 
ne^ to quit your fob or school. Everything is eKpiainedi in 

easy-to-uncfersJand language with pienly of drawings, 
diagrarrts and photo$L We sliow you how to troubteshoot 
and repair video-cassette recorders and TV Sets, how to 
handle house calis and shop repairs for almost any mske 
o( television or VC R, You learn abo ut T S/ receivers, tu n efs 
and antennas, x-ray emission, the charac!eri$iits ai 
sound, how eJectrical impulses are converted into a TV 
picture, and rnuch. rnuch more, Tools are induded wilh 
your course so you can gel "hands-on" practice as you 
loltow Ihe lessons step by slep, Send for free (acts aboul 
opportunities in TV VCR Repair and ffnd out how you can _ 
slarl making money in this great career. S 

CALL TOLL FREE 

1-800-862-6262/ ^^^W™ 

CALL AKYTlME--Operators to take your call 

2A huufs s day, 7 days a week. 

No cost No oJ^iigaiion, No s^lesnisn ivitl vi^it yom. 

— — _— OB MAIL COUPON TODAY 

SCHOOL OF TV/VCR REPAIR, DepLDE086 
Scrantofk, Pennsylvania ISSIS 
Please send me Iree (acts on how I can leam TV. VCR 

Repair at home in my spam lime. 
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New 
Products 
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UNIVERSAL COUNTER, the Cir- 
cuitmate inodei UC10, features an 
8-digit display and has applica- 
tions ranging from simple event 
counting, to audio and computer 
servicing, to FM-receiver and cor- 
dless-telephone repair. 

The key functions of the model 
UC10 are pushbutton-selectable; 
they include gate time, attenuator, 
frequency range, and reset and 
self-check functions. Four gate 
times range from 0.1 second to 10.0 



seconds. The 14 LED indicators 
provide visual feedback, and there 
is also an audible signal indicating 
that positive contact v^as made. 
Because there are two inputs, the 
counter can also be used to mea- 
sure frequency ratios and time in- 
tervals. 

The Circuitmate model UCW is 
priced at $319.95. — The Instrumen- 
tation Products Division, Beckman 
Industrial Corporation, 630 Puente 
Street, Brea, CA 91621. 



REPLACEMENT STYLl, are available 
for Shore's V15 Type IV and V15 
Type III phonograph cartridges. 
The new models are VN45MR (for 
the V15 Type /K) and VN35MR (for 
the V15 Type III). 

Both new models have micro- 
ridge stylus tips that make use of 
an extremely small tracing radius 
togreatly reduce tip-related distor- 
tion, while maintaining low inden- 
tation for long record life. The 
model VN45MR features a tele- 
scoped, aluminum stylus-shank 
for low effective mass and superi- 
or trackability; it also incorporates 



Shure's dynamic stabilizer, which 
removes static electricity and dust 
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from record surfaces, and allows 
accurate tracking of warped rec- 
ords. 

The model VN45MR is priced at 
$80.00; the model VN35MR costs 
$58.00.— Shure Brothers Incorpo- 
rated, 222 Hartrey Avenue, Evan- 
ston, I L 60204. 

PHONE LINE LOOP TESTER, model 
8455, checks line shorts, opens, 
and multiple ringers. The compact 
SVz X 3V» X IVa instrument also 
measures to 100 volts DC and has 
two resistance scales: Rxl (100K 
center scale) and R -^ 10. 
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A reverse switch is provided for 
line checks, and the to 100 points 
scale calibration conforms with 
telecom industry standards. A pair 
of 6' leads with clips is provided, as 
are an Eve ready No. 455 (45 volt) 
battery and instruction manual. 

The model 5455, Catalog No. 
12382, is priced at $110.00. Op- 
tional accessories include an extra 
test lead set and carrying case, — 
Simpson Electric Company, 853 
Dundee Ave., Elgin, IL 60120. 

CASSETTE RECEIVERS, model KS- 
RX450, model KS-RX250, model 
KS-RXnS, and model KS'RX105, are 
in-dash stereo cassette car re- 
ceivers offering high power output 
and high fidelity. 

The model /CS-R>r450 is designed 
for European, Japanese, and 
American cars. It features a digital 
PLL frequency-synthesized tuner 
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and clock, and offers up to 20 sta- 
tion presets, Compu-tuning, a 
new feature, automatically tunes 
to stations broadcasting a good 
signal, in preset order, when the 
station being received becomes 
too weak for clear reception. For 
improved FM tuning, the unit also 
features TNCC (Tuner Noise 
Control Circuit), which reduces 
unpleasant interstation noise as 
well as the noise that occurs dur- 
ing signal fading. Other features 
include Dolby B noise reduction, 
line-level input and output termi- 
nals, preamp fader control, sepa- 
rate BASS and treble tone controls, 
metal tape compatibility, dx/local 
button, key-off release/key-on 
play mechanism, and power an- 
tenna lead. The KS-RX45Q is priced 
at $399.95. 

The model KS-RX250 is an in- 
dash auto-reverse cassette car re- 
ceiver featuring digital PLL fre- 
quency-synthesized tuning with 
LCD digital display. Security alarm- 
ready, there is also a new tape 
transport mechanism for im- 
proved reliability, and TNCC for 
improved FM tuning. There is also 
Dolby B noise reduction, indepen- 
dent bass and treble tone controls, 
and high power output — 22 watts 
per channel. The KS-RX250 is 
priced at $399.95. 

The model K5-RX115 features 
auto-reverse control and alarm- 
readiness, as well as Dolby B noise 
reduction, preamp fader control, 
independent bass and treble con- 
trols, and a 22-watt-per-channel 
maximum power output. It is 
priced at $259,95, 

The model KS-RX105 features a 
maximum output of 22 watts per 
channel, Dolby B noise-reduction 
system, separate bass and treble 
controls, metal tape compatability, 
rewind/auto-play, buitt-in AFNS, 
DX/Local button, line-level input 
and output terminals, and AM/FM 
stereo tuner. It is priced at 
$229.95.— JVC Company of Amer- 
ica, 41 Slater Drive, Elm wood Park, 
NJ 07407, R-E 



SEE YOUR DEALER TODAY 



FROM 




TirestK'. 

•ANTEISirvlAS- 
■ACCESSORieS, 



HERE'S A TIP 
THAT'S PERFECT! 

AM/FM AUTO RADIO 
ANDCB 

'FirestiK'n 

GOLDEN SERIES 



BARE-HANDS TLINABLE 

"NO TOOLS NEEDED" 

HIGH PERFORMANCE ANTENNAS 



ALSO ANTENNAS FOR 

CORDLESS TELEPHONES 

MONITOR SCANNERS 

Dealer & Distributor Inquiries invited 
SEND FOH FREE CATALOG 

'Firtrtik' Mlmna Campiffy 
2614 East AdamsPhMnii. A2 SSOM 



Name . 
Slraet- 
City^_ 
Stale- 



.Zip. 



Sinlng tha CB ind 
Csmtntinlistliant Mirlitt Sine* 196Z. 



5-YEAR REPLACEMENT WARRANTY 
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l3V Kepfo Circuit Systems, tnc.r h 

At Home Professional Quatity 
Fine Line PCB's. 

Introducing an easy, inexpensive, step by 
step mettiod for the iiome production ot pro- 
fessional quality printed circuit troards wittiout 
a major equipment investment— KeproClad. 
by Kepro, makers of quality industrial equip- 
ment and supplies. KeproClad was designed 
for the home user who needs professional 
results with: 

A Simple Circuit Board; 
Use KeproClad unsensitized copper, 
clads. These boards come in 2 popular 
sizes with 1 sided foil, a rrarking pen, 
all for a suggested retail price as low as 
$3.50. 

A Fine Line Detailed Board; 
Use KeproClad photosensitized eop- 
perclads. Available in 2 sizes with 1 or 
2 sided foil. These copperclads use the 
latest technology of negative acting dry- 
film photoresist. This material is rug- 
ged, yet holds extremely fine detaii. It 
comes with a premeasured amount o( 
developer and sells for as little as $3.90 
(suggested retail). 
Other KeproClad products such as a photo 
reversal kit for malting negative film, etch, tin 
plating solution and photoflood tamps are all 
available at your local distributor. (For the 
distributor nearest you, cali or write: 

KEPRO CIRCUIT SYSTEMS, INC. 

630 Axmlnist^r Drive.. Fenton, MO 63026.2992 
In MO 314.343-1630 Toll Free 800-325.3878 
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Do you hear bullets ricocheting across your 

living room, or turbulent waterfalls crashing 

(fown the stairs when you watch TV? 




If VQU hear dump trucks 
roaring across your living 
room, cannons exploding 
all around you, and rain 
drops splattering the flcor 
when you watch TV, then 
you probably already have 
a Teledapter. However, if 
you don't, read on. 

If you have a TV and a stereo 
system you can enjoy the excitement 
you've been mL'ising...now! The Teledap- 
ter's unique electronics will combine your 
TV and steteo into a pxjwerful entertain- 
ment center that would easily cost thou- 
sands of dollars. 

Imagine having the best front row 
seats in town for ball games, musicals, 
and movies. 

Teledapter works with any TV, VCR, 
or satellite receiver, regardless of age or 
mcdel, and conveniently plugs into the 
auxiliary, tape, or tuner input on any 
stereo amplifier or receiver system. 

All TV, satellite, cable, and VCR pro- 
grams will have the same powerful sound 
as your stereo system and speakers. 



FEATURES 

Stereo -Plex™ Circuitry is for all 

those mono TV's and VCR's. It trans- 
forms their mono sound into sparkling 
two-channel steteo effects. Got a stereo 
TV or VCR? No problem. Just plug 
them in. Since most TV and cable 
programming is mono, the Stereo-Plex 
circuitry will pick up where your stereo 
TV ot VCR stops short. 

Mono sounds, even f;^] U^^ 

when played through iiii 

two speakers, appear to ilSli 

come frorn one direc- '--^''-^ 

tion (the ccntet). I'-'^tenerI 

Stereo sounds come from two directions. 



THE 
MANUFACTURER 



your stereo. When you go from mono to 
stereo, listen to the sounds spread out 
across the room. Perform the test with- 
out a Teledapter and a mono signal will 
remain in the center. 



I^ 



IS) 



)))l5^asE]((( 



Ambiance and 
Spatial Circuits ex- 
pand a stereo signal 
to greater separation 
than it normally has. 
At the same time, indirect delayed sig- 
nals and echoes are accentuated. 

DNR® is the latest marvel in noise 
reduction. It wotks with all mono or 
stereo programs, and preserves the Tele- 
dapter 's excellent ZO to 20,00OHi fre- 
quency response. 

Tape Monitor Loop allows all the 
features of Teledapter to be used with all 
other stereo or mono compranents, FM, 
tapes, records, AM, etc. 

Other Features include up to four 
mono or stereo inputs, input level con- 
ttol, isolated and protected low imped- 
ance input, and a beautifiil walnut and 
anodiied aluminum cabinet. This unit 
will serve you for years. 



NO MAGIC— JUST HIGH TECH 



For over 12 years 
we've manufactured 
TV audio products for 
home and industry 
with the best stand- 
ards we know. 
Offering our products direct enables 
you to make sure that the sales person 
you speak to is able to answer your ques- 
tions knowledgeably. And if a Teledapter 
ever needs service, it will be done quickly, 
and it will be done correctly. 

Teledapter comes complete with all 
cables, irustructions, and a FREE HEUP- 
line phone number, 

*DNR b a registered Trade mark (jf National Semicon- 
ductor Company 



TRY THE TELEDAPTER 

AT NO RISK 

Take the first 30 days with Teledap- 
ter™ as a test. If you're not com- 
pletely satisfied, return it for a com- 
plete refund and your mailing costs. 
You can't lose. 

Teledapter"' is also backed with a 
two-year warranty on parts and labot. 

Teledapter™ TE-600, $145,00 plus 
$4.00 postage and handling. 

TOLL FREE 1-800-251-8608 

In Tennessee Call Collect 
1-6I5-381-900I 
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The stereo /mono 
test is really simple; 
plug the Teledapter 
up, push the mono- 
stereo button on 



Technology using the 
latest integrated circuits 
and manufacturing 
techniques, are com- 
bined in an instrument 
designed and built in America, firom the 
company that invented Good TV 
Listening™ 



MM 



24 HOURS 



Send mail orders to address below. 
Credit card and money orders 
processed immediately. Checks 
require 18 days. 

Rtionpc/ 

NATIONAL CORPORAIION 
Department 204 

Highway 99 East • P.O. Box 016 
Columbia, TN 38402 



Turn your TV into a powerful entertainment 
center with the STEREO TELEDAPTER® 
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Henry Ford would not have believed how electronics has changed his automobile. In this 
article, we show you (he latest in passenger-compartment electronics. 



MARC STERN 



ir IS SAhi; lO SAY IHA'C THI- AUrOMf^BILb IS AMONG 

ihe most important innovations of the past tiundred 
years. Although there have been iniprovLMiients in 
rnanulaeturing techniques, materials used, etc., 
the automohile has changed little overtime, at least 
as tar as the typical driver is concerned. 

That all is changing, thanks to an across-the- 
board electronics revolution that is occurring in the 
auto industry. Automakers are currently experi- 
menting with and implementing a variety of micro- 
processor-controlled systems. 

One area where the fruits of the automakers' 
efforts will become obvious is the passenger com- 



partment of your family's car. Already, automobile 
instrument clusters and displays are beginning to 
resemble those found in the cockpits of sophisti- 
cated jet aircraft. In addition, electronics is making 
it possible to offer automotive features and options 
that Henry Ford never even dreamed of. 

Here and now 

Just what features and options are we talking 
about? Well, for example, for the last three years 
Chrysler and Ford have had cars equipped with 
digital voice synthesizers. Other exciting develop- 
ments have occurred in the area of display tech- 




FIG. 1— A CRT WITH TOUCH-SENSITIVE SCREEN is used to replace traditional mechanical climate 
controls In ttiis Mark VII Comtecti, a limited-production vetilcle from Ford. 




FIG. 2— MULTICOLOR UtQUID-CRYSTAL AND VACUUM-FLUORESCENT displays are being used to 
present driver information in seweral current production automobiles. 



nology. First developed by Zenith in 1981, 
vehicular caihode ray terminals with 
touch-sensitive screens are actively being 
used in the Buick Riviera and Ford Com- 
tech Mark Vil, a limited production 
model (see Fig. 1). The CRT's are being 
used to replace traditional mechanical cli- 
mate and entertainment controls, and 



multicolor, liquid-crystal and flat vac- 
uum-fluorescent displays are being used 
for driver information. (See Fig. 2). Soon, 
expect to see cars equipped with naviga- 
tional systems, using maps stored on 
compact discs, to help make sure that you 
never get "lost" again, 
in fact the first such system is akeady 



available, it is the Etak Navigator. Man- 
ufactured by Etak, Inc. (1287 Lawrence 
Station Road, Sunnyvale, CA 94089), the 
systetn consists of a 1,024 X 770 pixel, 
high-resolution vehicular CRT; a cassette 
tape drive; compass, and the electronics 
package. 

The heart of the system is the map 
databa.se. designed by Etak, called Etak- 
Maps. Those maps, stored on cassettes 
rather than CD's in this first commercially 
available system, are custom-designed to 
provide information down to individual 
addresses, the company says. Once the 
unit is installed, the owner can customize 
operation by selection of the appropriate 
map database. 

Tiie system uses a moving-map display 
to help you navigate. As you drive, your 
position on the viewing screen, marked 
by a small triangle, remains constant, in- 
stead, it is the maps that move. The scale 
of the maps can be changed easily, allow- 
ing you to see your position in a neigh- 
borhood, a coinmunity, a city, or the 
country. The position of the vehicle rela- 
tive to the maps is determined by the unit's 
specialcompassandsensorsystem.andis 
accurate to within 50 feet, on the average. 
Due to the nature of the system, correct 
positioning is automatically displayed as 
soon as the unit is turned on, no matter 
where the vehicle is located. 

According to the company, the system 
is easily installed in two or three hours. 
The display and the tape player are 
mounted at the driver's position, along 
with the tape player. The sensors are 
mounted at the wheels, and the elec- 
tronics package located in the trunk. The 
cost of the system averages between 
$1,350 and $1,595, depending on the size 
of the CRT used. (Tliere are two, one 
seven inches and the other 4,5 inches.) 
The tape player is designed for trouble- 
free use because it contains no capstan or 
pinch roller. The only moving parts are the 
motor driveshafts. 

Microprocessors and ttie car 

The key to all of those hi-tech auto- 
motive features is, of course, the micro- 
processor. For instance, the Buick Riviera 
uses two eight-bit microprocessors — 
custom-masked Motorola dSOl's — to 
control that car's CRT display system. 

At the moment, each microprocessor in 
a car is assigned one and only one task 
(controlling a car's display system, for 
instance). But automotive experts predict 
that the day is coming when all of the 
microprocessors in a car will cominuni- 
cate with each other and with a master 
control microprocessor designed to over- 
see the entire vehicle's condition and op- 
eration. The advantages of that become 
quite apparent if you look at the car as a 
complete system. Let's look at a hypo- 
thetical example. 

Let's say we are driving a car of the 




FIG. 3— THE QUESTOR is a concept car from the Buick division of General Motors. It is being used as a 
test bed for systems that Buick hopes to Incorporate In Its products over the next decade. 




FIG. 4 — THE NAVIGATION SVSTEM in the Ouestor can display area, region, or state maps on one of the 
vehicle's center-console CRT's. 



future. That c;ir uses a barometric sensor 
in the manifold air-pressuire -sensing sys- 
tem. But that same sensor could also be 
used to detect changes in air pt^ssure that 
aren't related to engine variables; such 
changes would be signaled by a change in 
air pressure that differs from the normal 
system parameters. A microprocessor re- 
ceiving such information could even be 
programmed to interpret the reading to 
forecast changing weather conditions! 

That information could be relayed to 
the driver via the car's display system, and 
passed on to other systems in the car. One 
microprocessor-controlled system could 
be in charge of altering the car's handling 
characteristics to accommodate the im- 
pending change in road conditions. An- 
other might tune the car radio to the 
National Oceanographic and At- 



mospheric Administration's frequencies 
so the driver could have a weather update. 

The future 

The current move to electronics in the 
automobile is but a preview of things to 
come. Already, many of the major auto- 
makers, both here and abroad, have de- 
veloped what are called "concept" cars. 
Those are automobiles that showcase the 
features that automakers hope to be incor- 
porating in their products within the next 
5 to 10 years. Among those concept cars 
are Buick 's Questor, Ford's Continental 
Concept 100, Chrysler's Stealth, Nissan's 
NRV-ll, and Mazda's MX-02. Also, Saab 
recently unveiled its 900 Turbo EV-l. 

The Buick Questor (see Fig. 3) is an 
idea car from GM . [t is being used as a test 
bed for planned future systems. For exam- 



ple, the Questor features 14 microcomput- 
ers and has such features as a "laser key" 
entry system (an infrared iransmit-teceive 
system for vehicle entry); an automatic 
level, attitude, and spoiler control system; 
a "systems sentinel" (which monitors the 
status of the various systems within the 
car); a !ine-of-s!ght display for the speed- 
ometer and gauges (located at the top of 
the instrument pod); a map and navigation 
system; automatically aimed headlights; a 
theft deterrent system; a voice -actuated 
radiotelephone; a road surface traction 
monitoring system; a television rear-view 
mirror system, and a touch command cen- 
ter for entertainment, comfort and con- 
venience functions. 

The "heads-up," line-of-sight display 
is an interesting concept. It works much 
like the prompters used by public speak- 
ers. A specially angled screen, that is al- 
ways in view of the driver, even while he is 
looking straight ahead at the road, is used 
to display information. Even though the 
screen is directly in the driver's line of 
sight, it doesn't block his view of the road 
because, like the displays used in jet fight- 
ers, it is transparent and appears as an 
overlay to the scene ahead. It is the first 
application of this type of technology to 
automobiles. 

Also, Questor is one of the concept cars 
that features a navigation system. The 
Questor 's navigation system can display 
area, region, or state maps on one of two 
display screens mounted in the center con- 
trol console. (See Fig. 4.) In the naviga- 
tion mode, a dot on the screen shows the 
location of the vehicle and moves when 
the vehicle moves. An electronic compass 
display gives the directional heading at all 
times. 

The Chrysler Stealth concept car fea- 
tures the (Chrysler Laser Atlas, Satellite 
System (CLASS). This system, shown in 
Fig. 5 , makes use of data from orbiting 
navigational satellites. Currently, there 
are five such NAVSTAR satellites in orbit; 
ultimately there will be a network of 18. 
Maps are stored on optical discs, touted 
for their high-density data storage ca- 
pabilities. It is claimed that the system 
will be able to display your vehicle's posi- 
tion to within 300 feet. 

Mounted in the trunk of the Stealth is a 
NAVSTAR receiver. As the NAVSTAR 
satellites circle the globe, they continu- 
ously transmit positional information. 
The CLASS receiver uses positional infor- 
mation from four of those satellites to 
continuously update the system micro- 
processor. From that information, and in- 
formation stored in the system's ROM, 
the microprocessor is able to determine 
the car's position at all times. That infor- 
mation is displayed in map form on a nine- 
inch CRT 

The optical-disc storage system uses 
eight-inch discs that are capable of storing 
up to 25 ,000 images on a single side . That 




FtG. 5— CHRYSLER'S CLASS system uses a satellite receiver to obtain navigational Information from 
a system of orbiting satellites. 




FIG. 6— IN THE CHRYSLER STEALTH concept car, many controls have been relocated to the steering 
wheel. In that vehicle, the traditional wiring harness has been replaced with a multiplexed wiring 
scheme. 



is more than sufficient for the maps 
needed to adequately cover the U.S.; a 
demonstration version of the system con- 
tained 13,300 such maps. The leftover ca- 
pacity could be used for a variety of 
apphcations, such as storing hotel, restau- 
rant, and sightseeing information. 

Like the system used in Buick's 
Questor, CLASS uses a moving icon to 
indicate the car's poshion on the map. The 
scale of the maps can be similarly varied, 
zooming in on a small area, or zooming 
out to accommodate an area as large as 
1 ,600 square miles. Chrysler will be offer- 
ing the CLASS system as an option when 
the NAVSTAR satellite system is fully 
operational. 

Another interesting feature in the 
Chrysler Stealth concept car is the use of 
multiplexing for system controls. All con- 
trols have been removed from the instru- 
ment panel and placed at the hub of the 
steering wheel. (See Fig. 6.) However, 
instead of using separate parallel pairs of 
wires for each control, all the signals are 
multiplexed on a single bus. 

There are many advantages to multi- 
plexing. One is the elimination of heavy 
and unwieldy wiring harnesses. Also, a 
multiplexed system offers some unique 
advantages in the area of diagnostics. In- 
formation exchange between the bus-con- 
trol microprocessor, and the micro- 
processors controlling the systems that 
the bus feeds is constant, and two-way. If a 
system should fail , that data is received by 
the bus-control microprocessor and either 
the driver can be informed, or, if possible, 
a back-up system activated. 

Another automobile that makes use of 
multiplexing is the Nissan NRV-II. In that 
system, however, fiber optics rather than 
wires are used for data transmission. 

The NRV-II is noteworthy for a few 
additional reasons. For one, it is equipped 
with both voice-synthesis and voice-rec- 
ognition systems. Voice-operated func- 
tions include the route-data input for the 
driver information system, speed warning 
settings, and control of exterior miiTors, 
interior lights and hazard flashers. 

Another interesting innovation in the 
Nissan car is a "drowsiness" alert. For 
that, a microprocessor is used to monitor 
various functions, such as how the steer- 
ing wheel is used, to look for signs that the 
driver might be getting drowsy. If any of 
those functions vary from Che norm, the 
system sounds an alarm. 

As you can see, the electronics revolu- 
tion has finally reached the passenger 
compartment of your family's car. But it 
won't be limited to just that paitof the car. 
Indeed, the role that electronics is, and 
will be, playing in the engine compart- 
ment is at least as important, if not more 
so. To find out more about the electronics 
revolution that is occurring "under the 
hood," turn to the next article in this sec- 
tion. R-E 
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Eloctnonlcs 

under the Hood 



MARC STERN 



Though they may not be as glamorous as those found in the passenger compartment, the new 
electronics systems found under the hood of your family's car are just as important. 



THIL NIIW ELECTRONICS SYSTEMS POUND 

in the passenger compartment may have 
more "razzle-daz.zle." but the new and 
future systems found under the hood of 
your family's car have done as much, if 
not more, to change that vehicle, and the 
way it operates, forever. 

A little history 

Up until the 1960's automakers used 
mechanical, not electronic systems for 
engine control. Until then, cars tended to 
run with over-rich air/fuel mixtures be- 
cause that was what their engines and me- 
chanical control systems were designed 
for. Btit, as we now know, that design was 
not at ail beneficial to our environment. 

As the various "clean-air" regulations 
were enacted in the 1960's and 1970"s, that 
situation began to change. Ai first, the 
autt) industrj- assumed that it could com- 
ply with those regulations without resort- 
ing to new designs. It soon realized, 
however, that that would be impossible. 



Continued use of the older mechanical 
and electro-mechanical engine-control 
systems resulted in serious tradeoffs in 
several areas, including reliability and 
fuel economy. The public began to com- 
plain and the industry began to search for 
alternatives. 

The alternative that "worked" was 
electronic engine control. The first totally 
electronic engine-control system was in- 
troduced by Chrysler in the mid 1970's. 
Dubbed an engine "computer," it was an 
analog comparator circuit. The circuit ac- 
cepted inputs from a limited number of 
devices and then advanced or retarded the 
timing, according to those inputs. Unfor- 
tunately, the circuit was comparatively 
slow and could only control two or thn;e 
variables — air mi.xture, timing advance, 
and timing retardation. Further, though 
the circuit was designed to control air 
mi.xture, it proved to be unable to main- 
tain the tight 14.6:1 air-to-t'uei ratio re- 
quired for optimum car perforaiance. 



An additional problem with early elec- 
tronic systems was a lack of reliable sen- 
sor devices. There were few air-sampling 
devices available that could operate reli- 
ably over a long period of time in the 
hostile under-hood environment. (Such 
sensors have to survive a temperature 
range as wide as -40°C to + 120T.) 

Eventually the electronics problems 
were solved, however, and today almost 
all automobiles rely on microprocessor 
controlled electronic engine-control sys- 
tems. 

Microprocessors and the car 

or this country's "Big Three" auto- 
makers (GM. Chrysler, and Ford), two arc 
using the Motorola 6H00 series of eight- 
bit microprocessors in their vehicles. Ac- 
cording to Charles L. Duesenberry and 
Arden G. Gillund. two staff engineers at 
General Motor's Delco Division, the mi- 
croprocessors that that automotive giant 
uses are custom-masked 6800's. 




FIG. 1— THE HEART OF CHRYSLER'S engine control system Is this 6801-based logic control module. 




FORD USES the 16-blt Intel 8061 microprocessor in Its EEC-IV engine control system. 



Chrysler, too, uses 6800-ser)es micro- 

I processors for its engine control system. 

llie heart of the the Chrysler system is a 

680! -control led logic module. The inod- 

ule is also used in diagnostic operations 

I (see Fig. 1). 

In operation, the iTiicroprocessor takes 
inpi:ts from various sensors— manifold 
lair pressure, coolant temperature, ex- 
haust-gas recirculation, etc. — and com- 
pares those inputs to parameters stored in 
ROM . If any of the inputs differs from the 



norm, the microprocessor takes steps to 
correct the cause. 

There will be cases, however, where the 
condition causing the abnormal reading 
can not be corrected, or where the reading 
is wildly out of bounds with the norm. 
Such cases will be recognized by the mi- 
croprocessor as a system failitre, and the 
unit's self-diagnostics will take over. One 
function of those self-diagnostics would 
be to alert the driver to the presence of 
trouble. Another would be to maintain 



operation as well as possible until the fault 
is repaired. 

For example, let's say that the man- 
ifold-air pres,sure sensor fails. That is one 
of the key sensors in the timing system 
chain because it constantly monitors air 
pressure within the manifold, and that in- 
formation is used by the microprocessor 
to keep track of acceleration, decelera- 
tion, or cruising conditions. If that infor- 
mation is not made available, engine 
timing will likely be off which will result 
in poor performance (stumbling and stall- 
ing) and poor fuel economy. 

In the event of a manifold-air piessure 
sensor failure, the microprocessor will be 
progranmied to revert to a set of timing 
and fuel-flow parameters. Tliose param- 
eters, which are stored permanently in 
ROM, allow the car to continue to oper- 
ate, although not at peak efficiency. 

The third of the Big Three, Ford, does 
not use a 6800-series device. Instead, it 
has turned to the more powerful 16-bit 
Intel 8061 for its Electronic Engine Con- 
trol-IV (EEC-IV) system (see Fig. 2). 

Electronic fuel system 

For a more detailed look at just how an 
under-hood electronics system works, 
let's take a look at the Buick 3.8-liter 
multipoit fuel-injected engine. General 
Motors' most advanced power plant. Just 
about every function of that engine is mi- 
croprocessor-controlled, (See Fig, 3.) 

The multiport fuel-injection systetn 
used by that engine is controlled by a 
microprocessor module Buick calls the 
Electronic Control Module (ECM). It 
monitors engine operation and environ- 
mental conditions, and uses that informa- 
tion to determine the correct air/fuel 
mixture, ignition timing, and engine idle 
speed . 

Inputs to the ECM come from an oxy- 
gen sensor, coolant-temperature sensor, 
detonation sensor, mass-air-flow sensor, 
and throttle-position .sensor The ECM 
also receives inputs on engine speed, ve- 
hicle speed, transmission gear selected, 
and loads placed on the engine by such 
accessories as power steering and air con- 
ditioning. 

The multiport fuel- injection system 
uses six Bosch injectors, one located at 
each intake port, rather than a single in- 
jector found on throttle-body fuel-injec- 
tion systems. The six injectors are 
mounted on a fuel rail and are activated 
simultaneously, once each engine revolu- 
tion, on signal from the ECM. As a resuh, 
for each combustion cycle, two injections 
of fuel at the cylinder are mixed with 
incoming air 

According to Buick, the purpose of the 
fuel injectors is to inject a predetermined 
amount of fuel, which is mixed with the 
mass of air at each cylinder. The injector 
is a solenoid -ope rated valve; the solenoid 
winding is energized upon a pulse signal 
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FIG, 3— BUICK'S 3.8-LITER multiport fuel-injected engine. Just about every function of that engine Is 
microprocessor controlled. 




FIG. H — SAAB'S DIRECT IGNITION SYSTEM. This microprocessor controlled system overcomes many 
of the problems Inherent in standard Ignition systems. 



from the ECM. As a result, the armature 
is drawn back, lifting a pin from its seat, 
which results in a nozzle opening for the 
pressurized fuel. The length of lime the 
nozzle remains open depends on the wid- 
th of the pulses from the ECM. The throt- 
tle-position sensor provides the ECM 
with throttle position information and that 
information helps the microprocessor de- 
termine the duration of the pulses. 

That system relies on a high-pressure 
in-tank fuel pump that operates at 4500 



rpm. The ptimp's impeller serves as a 
vapor separator and precharges the high 
pressure assembly. System pressure is 
maintained at 28 to 36 psi by a regulator, 
and an accumulator is used to dampen 
hydraulic line hammer (which occurs 
when all six injectors open simulta- 
neously) in the system. The fuel tank it- 
self is vented through an activated 
charcoal canister that stores fuel vapors 
until it receives a purge signal from the 
ECM. Those vapors are then sent to the 



fuel system where they are burned during 
combustion. 

One of the most important parts of that 
system is the mass-air-flow sensor. De- 
veloped by Buick and AC-Delco, it is 
used to measure the mass of air that is 
drawn into the cylinders. It is located just 
ahead of the air throttle in the intake sys- 
tem and consists of a unique heated film 
that measures the mass of air, rather than 
just the volume. A thermistor i.s used to 
measure the temperature of the incoming 
air, and that information is sent to an elec- 
tronics package that is located at the top of 
the assembly. 

That electronics package is designed to 
maintain the temperature of the film ai 
lyQ over the ambient tem]]erature of the 
incoming air. If the temperature of the 
incoming air changes, the package 
changes the temperature of the film to 
match. Also, the package informs the en- 
gine-control module of the temperatuie 
change so that various engine parameters 
can be adjusted to maintain peak opera- 
tion. 

In the throttle body, there is an idle air- 
control that provides a bypass channel 
through which air can flow. It consists of 
an opening and a valve that is controlled 
by the ECM through a stepper motor. That 
bypass provides additional air flow for 
idling, and during cold-starting cimdi- 
tions until the engine has reached operat- 
ing temperature. As the temperature rises, 
the air flow through that bypass is re- 
duced. 

The Buick engine uses a new electronic 
vacuum-regulator valve to control ex- 
haust-gas recirculation and hence auto- 
mobile emissions. The regulator valve 
contains a constant-current compensation 
circuit that ensures a given output vacuum 
for a given pulse width input, regardless 
of voltage or resistance variations. It also 
responds to signals from the ECM. In 
turn, the exhaust-gas recirculation valve is 
acttiated by a vacuum motor. The exhaust- 
gas recirculation system operates in re- 
sponse to a signal from the regulator 
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FIG. 5— THIS PLUGCOIL COMBINATION de- 
velops the spark voltage right at each cylinder. 

valve. In action, it allows the exhaust to 
gradually bleed through the system and 
into the intake manifold, where it heads to 
the cylinder for combustion. 




FIG, S— THE MERCEDES BENZ anti-Skid braking system. A microprocessor teams up wtlh four wheel- 
mounted sensors and one pedal-mounted sensor to combat (he brake lock-up that is common in a 
panic stop. Brake lock-up is what causes skidding to occur. 



Sofid-state ignition 

The 3. 8 -I iter Biiick engine uses a solid- 
state ignition system with a distributor 
providing a high voltage spark to each 
plug at the proper time for ignition. The 
ignition system also sends a timing refer- 
ence pulse to the ECM, 

If detonation — knocking or pinging — 
occurs, an electronic spark control mod- 
ule is used to adjust the timing. It does 
that via a piezoelectric sensor that trans- 
forms engine detonation vibrations into 
electrical signals that are fed to the ECM, 
Tlie ECM then adjusts the spark. 

The ECM is also linked to the transmis- 
sion and monitors the current gear and 
whether the cruise control is engaged. By 
monitoring the cruise control, the system 
avoids frequent disengagement of the 
clutch during cruising. The ECM also 
takes inputs from the speedometer drive at 
the transmission. That information is used 
for fuel cutoff during coasting above 45 
mph, 

Fmally. the ECM monitors the loads 
placed upon the engine by accessories, 
and acts to compensate for them to main- 
tain optimum operation. For instance, the 
ECM monitors the air conditioner and 
uses the iniormation it receives to control 
idle speed when the air conditioner is on. 
I The microprocessor anticipates air con- 
ditioner clutch engagement by about a 
hair second, Buick says, and increases the 
engine idle rate to prevent stalling. It oper- 
ates in a similar manner when it is adjust- 
ing for power steering load changes. That 
uiformation is sent to the ECM by a pres- 
sure sensor in the power-steering system. 

More reliable ignition 

One of the problems associated with 
ignitions is related to the design of the 



system itself It relies on a central coil to 
provide the correct voltage for all the 
spark plugs. The coil provides the vohage 
to a distributor so the spark can be sent 
out. That system has inherent losses and 
sometimes can't provide the critical tim- 
ing requirements needed . 

Saab, however, has found an answer to 
that in its direct ignition system (see Fig. 
4). It varies from the standard ignition 
system in that it has no coil in the tradi- 
tional sense. Spark information is sent to a 
coil-plug combination at each cylinder 
(see Fig, 5) and the .spark vohage is de- 
veloped directly at the cylinder. Micro- 
processor-controlled, the coil-plug com- 
bination uses inlbrmalion derived from 
the engine control microprocessor to fire 
at the exact moment for top mileage and 
cleanest emissions. 

Another area where microprocessors 
are finding use is in the area of vehicle- 
maintenance warnings. For instance, con- 
sider the BMW oil-change warning sys- 
tem. Instead of being a simple mileage 
reminder, the BMW system uses its mi- 
croprocessor to evaluate the type of driv- 
ing you do. After evaluating several 
parameters, such as typical speed, oil and 
coolant temperatures, and miles driven, 
the microprocessor sets the oil change 
warning interval. Nine LED's (five green, 
one yellow, three red) are used to indicate 
the service interval. Immediately follow- 
ing an oil change, only the green LED s 
glow; as you accumulate mileage, they 
turn off otie-by-one. When all of the green 
LED's are off, it indicates that it's time for 
an oil change. After a while, the yellow 
LED lights, issuing a reminder that you 're 
past due for a change. If no service is 
performed, the red LED's turn on. one at a 
time, at about 1,000-mile intervals. 



Anti-skid braking 

Microprocessors are also hnding uses 
ina wide variety of other applications. For 
instance, Mercedes Benz. and others, are 
using those devices to control anti-skid 
breaking systems (see Fig. 6). 

Such a system consists of sensors lo- 
cated at the pedal , and at each wheel . The 
microprocessor is alerted to a "panic- 
stop" situation by the force used to press 
the pedal down. Once the microprocessor 
detects a panic-stop, it issues instructions 
to an electronic module in the braking 
system. That module then begins to en- 
gage the brakes to the point of lockup. 

As the brakes near lockup, that con- 
dition is detected by a sensor. The system 
then releases and re-engages the breaks. 
That process is repeated as many as 12 to 
15 times per second, Tlie constant pump- 
ing action that results not only stops the 
car in shorter distances, but also allows 
you to retain control because the wheels 
don't stop turning completely, (When 
wheels do lock up, you lose control of the 
vehicle,) 

As we have seen, there is a great deal of 
work which has been done and which is 
still continuing in automotive micro- 
processor-systems. At the moment, some 
automakers are experimenting with mi- 
croprocessor-controlled collision-avoid- 
ance systems. Others are experimenting 
with tire-pressure warning systems that 
rely on pressure-sensor inputs to head off 
impending fiats. 

Servicing and tiie microprocessor 

We discussed multiplexing and its 
ramifications in the first story in this spe- 
cial section, "Electronics in the Pas- 
senger Compaitment," With multiplex- 
ing, all of the various microprocessors 
will be linked to each other via a common 
bus, and all vehicle operations will be 
monitored by a bus-controller micro- 
processor. 

That will allow several thing to occur in 
the event of a failure. First, diagnostic 
routines built into such a multiplexed sys- 
tem will alert the driver to the condition 
earlier than previously possible, perhaps 
even before the subsystem has actually 
failed. In addition. It iTiay be possible for 
other microprocessors in the system to 
"fill-in" for a failed device, allowing ve- 
hicle operation to continue until service 
can be obtained. Further, the system has 
the potential to make vehicle servicing 
simpler and inore accurate, 

TViat's becau.sc the diagnostic romines 
that will be built into the multiplexed sys- 
tems of the future will be able to pinpoint 
the exact cause of a failure. Those same 
routines could also be used to give a driv- 
er, or service technician, a complete ser- 
vice history of the vehicle. All that 
information would be taken from the same 
sensors used for engine control. It's an 
exciting prospect, R-E 
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Test your digital IC's witfi this 
handy device. It's a breaicout 
box, pulse generator, pulse 
detector and more! 




IC TESTER 



TESTING DIGITAL CIRCUITS SHOULD BE 

easy. After all, there are only two voltage 
levels involved. If the signal isn't high, 
then it's low. So your voltmeter or os- 
cilloscope should be all that you need, 
right? How wrong that is! Working with 
digital circuits requires a whole new gen- 
eration of test instruments ranging from 
the indispensable logic probe up to the 
sophisticated logic analyzers and emu- 
lators. 

We'll show you how to build a device 
that's several digital test instruments 
rolled into one. It's a monitor, breakout 
box, comparator, pulse generator, and 
pulse detector. It can be used to trou- 
bleshoot digital circuits that contain 14- 
and 16-pin TTL or CMOS IC's. And it 
makes a great IC tester and trainer. 

To use the analyzer for troubleshooting 
your digital circuits, you connect the ana- 
lyzer to the in-circuit IC using ribbon ca- 
ble and an IC test clip. If the analyzer is 
being used as a monitor, the logic level of 
each pin is displayed by an LED right next 
to a pictorial pinout of the fC. Each pin of 
the IC is accessible at the analyzer for 



signal injection or simply for observation. 
That combination is hard to beat — it's cer- 
tainly better than tilting your head, hold- 
ing a daiabook open with your elbow, and 
jabbing spasmodically with a logic probe 
on what may very well be pin 10. 

The analyzer gives you a remarkably 
simple way to troubleshoot an in-circuit 
IC. You can compare the outputs of the IC 
operating in-circuit to an IC of the same 
type that you know to be good. The good 
IC is insetted in the analyzer, and the 
power and input pins are connected to- 
gether using slide switches, while the out- 
puts are compared using exclusive or 
(xor) gates. If the LED's remain off, the 
in-circuit IC is good. It's as simple as that. 

The analyzer can also be used to check 
IC's before installation. Slide switches are 
used to set logic levels on appropriate 
pins, while the built-in pulse generator is 
used to inject single or multiple pulses. 

A look at the circuit 

The IC analyzer is made up of four 
main parts: the power feed, a pulse gener- 
ator, a pulse stretcher, and a set of 16 pin- 



monitor circuits. To explain the circuit 
operation as clearly as possible, we will 
discuss those sections separately. 

The schematic of the power feed is 
shown in Fig. 1. When testing in-circuit 
IC's, the analyzer gets it power from the 
circuit under test, through socket S06. If 
that input voltage is higher than seven 
volts, S18 must be switched to supply 5 
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FIG. 1— A POWER-DISTRIBUTION CIRCUIT Is 
used so that the LED's can have their own sup- 
ply voltage i( necessary. 
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volts to the LED's. Otherwise, the current 
through them will be too high. 

Supply voltage Vlqw is 0.8 volt less 
than V(,^. and powers the xor gates and 
the flip-flops used for the individual pin- 
monitor circuits. The voltage is derived 
through D2 and is filtered by C17, This 
provides a high threshold voltage of 2.1 
volts during 5-volt operation (which is 
necessary for TTL). The rest of the cir- 
cuits operate between 5 and 15 volts DC. 

A block diagram of the pin-monitor 
logic is shown in Fig. 2. while the sche- 
matic is shown in Fig. 3. Since the ana- 
lyzer can be used to examine 16-pin IC's. 
it must contain 16 pin-monitor circuits, 
fnstead of showing the circuit 16 times, 
we have shown it once and have used 
lettered subscripts. Although that is dif- 
ferent from what we normally do in Ra- 
dio-Electronics, it should serve to make 
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FIG. 2— THE PIN-MONfTOR CIRCUIT Is shown 
here In a block diaaram. 
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FIG. 5— SCHEMATIC OF THE PULSE STRETCHER, 
transitions. 



the circuit clearer. When referring to those 
parts, we'll use an "N" subscript. In Fig. 
3. of course, N = 1. (Since the xor gate 
and S-R flip-flop are sections of IC's, we 
couldn't do that. So we'll mention here 
that the xor gates in the pin-monitor cir- 
cuits are contained in ICl, IC2, IC5, and 
[C6, while the S-R flip-flops are con- 
tained in IC3, 1C4, IC7, and IC8.) Just 
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FIG. 3— SCHEMATIC OF THE PIN MONITOR CIRCUIT. Note that because this circuit Is repeated ie 
times In the analyzer, the part numbers use lettered subscripts. 

keep it in mind when you go through the 
Parts List. 

When switch S^ is in the out position, 
the logic level on pin A^ is compared with 
logic level on pin B^j by the exclusive or 
gate. If the two levels are different, the 
high output will set a 4043 flip-flop. 
Pulses less than 800 ns are considered 
glitches and are filtered out by Rp^ and 
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FIG. 4— THE PULSE STRETCHER block dia 
gram. 



A high output from the 4043 flip-flop 



LED17 Witt light on both positive and negative 



will turn on transistor Q^, and thus the 
LED. Resistors R^^ and Rgftj isolate and 
protect the analyzer circuits while R^-fj 
and Rp^ limit current flow. 

When switch S17 is in the store 
position, the flip-flop can be reset man- 
ually using the pulser switch, SI 9. When 
S17 is not in the store position, the flip- 
flop is continually reset by a lOO-pps pulse 
train. 

Placing Sfj to the in position, connects 
pin Af^ to pin B^v,, so that an in-circuit IC 
can be compared to an out-of-circuit test 
IC. 

The analyzer has a built in pulse 
stretcher and pidse generator. Both of 
those functions can be connected inde- 
pendently to any pin on the IC under test. 
The pulse stretcher will allow a single 
pulse or a fast pulse train can be caught 
and displayed on a separate LED, It is 
highly sensitive to true logic changes but 
is immune to low-level noise. 

A block diagram of the pulse stretcher 
is shown in Fig. 4, and its schematic is 
shown in Hg. 5. As you can see, it uses 
five of the Schmitt -trigger inverters of 
IC9. The DC level on the input pins 13 and 
1 1 of that IC is held midway between the 
switching point by R3 through R7, and 
diodes D3 and D4. 

A negative transition discharges 027 
and pulls pin 13 low. The capacitor is then 
charged through R3 until D3 conducts. 
The time constant of R3 and C27 coupled 
to the Schmitt trigger, produces a positive 
pulse of sufficient duration to then trigger 
the monosiable flip-flop made up of R8, 
R9, C3 1 and two inverters, lC9-a and IC9- 
b. When triggered, output from pin 4 of 
IC9 will go and remain high for approx- 
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FIG. 6— THE PULSE GENERATOR block dia- 
gram. 

itnately 50 ms. This output drives the 
LEDI7, 

Positive transitions charge C28 and 
pulls pin 11 of 1C9 high. An output blink 
of LED17 is produced in a similar fashion. 
Capacitois C29 and C30 hold the midway 
reference voltage constant, while diodes 
D6 and D7 isolate the two outputs from 
pin Sand pin 12ofIC9, 

Tlie pulse generator can be used to 
change the logic level voltage to the op- 
posite state for a short time, overriding 
any logic output that is in control. Inject- 
ing pulse(s) to stimulate digital circuitry 
is indispensable for troubleshooting. The 



duration of the pulse is so short that no 
damage is done to the output device. The 
pulse output can be either a single pulse of 
a 100 pps (Pulse-Per-^econd) pufse train. 

A block diagram of the pulse generator 
is shown in Rg. 6, while its schematic is 
shown in Fig, 7. The logic level of the 
external circuit is sensed through R16, 
and is fed to the dat.'^ input of flip-flop 
IClO-b. When switch S19 is pushed, a 
single positive pulse is generated by C19 
and R13, setting flip-flop IClO-a. 

A multivibrator that generates a 100- 
pps squarewave is made up of RIO. C21, 
and lC9-f, a Schmitt-irigger inverter. The 
squarewave is fed to and gate ICil-c. If 
SI 9 is held closed, C20 charges thm R12 
and, after about 2 seconds, turns on ICl I- 
c. That allows flip-flop IClO-a to be 
clocked as long as S19 is pushed. When 
S19 is released, C20 rapidly discharges 
thru D5 and RU. Flip-flop IClO-a resets 
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FIG, B— THE PULL-UP AND SHORTING PLUGS 
are shown here schematically. 
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FIG. 7— SCHEMATIC OF THE PULSE GENERATOR. The generator's output is sent to the solderless 
breadboard socket. 



PARTS LIST 
All resistors 'A-watt, 5% 

Rai-Rai6, Rst-RBte— 1500 ohms 

Rci-Rcis— 12,000 ohms 

Rdi-Rdi6— 220 ohms 

REt-REi6 — 4700 ohms 

Rfi-Rfi6— 15,000 ohms 

R1. R11, R13, R18. R23— 1000 ohms 

R2— 10,000 ohms 

R3, R4, R9— 1,5 megohms 

R5,R6,R15— 100.000 ohms 

R7— 68,000 ohms 

R8, R42-R57— 150,000 ohms 

RIO— 330,000 ohms 

R12 — 4,7 megohms 

R14, R17, R24— 12,000 ohms 

R16 — 47,000 ohms 

R1 7— 12,000 ohms 

R19-R22— 100 ohms 

R25, R26-R41— 220 ohms 



Capacitors 

Cai-Cai6— 15 pF, ceramic disc 
CI 7, C20, C32— 1 .0 [J.F, 25 volts, tantalum 
CI 8, C21, C31 — 0,1 ceramic disc 
019 — 0,01 ceramic disc 
022, 025-C26, 029, C30-0.001 \>F, ce- 
ramic disc 
023, 027, C28— 100 pF ceramic disc 
024 — 220 pF polystyrene 

Semiconductors 

IC1,IC2, IC5. IC6-^070quad exclusive 

on gate 
IC3-I04, 107, 108—4043 quad 3-state 

latches 
IC9 — 4584 Hex Schmitt trigger inverters 
ICl 0—4013 dual D-type flip-flop 
IC11 — 4011 quad nand gate 
1012- 7805 5-vo(t regulator (TO-220 

case) 
Q1-Q16, Q21— 2N2222 
Q17, Q19— 2N3702 
Q18, Q20— 2N4275 
D1, D2— 1N4002 
D3-D7— 1N4148 
LED1-LED17— Standard red LED 

Other components 

S1-S18— SPOT slide switches 

SI 9 — Pushbutton switch, normally open 

SOI, S02, S04— wirewrap type, 16-pin 

DIP sockets 
S03— Solderless breadboard strip (4 x 4) 
S05— ZIF socket 
306 — 2-pin power connector 
S07 — 20-pJn single-row female header 

Miscellaneous: Main PO board; B-sock- 
et PO board; 10 sockets, cabinet. DIP 
headers for plugs, etc. 

The following are available from Oage 
Scientific Instruments, P,0. Box 144, 
Valley Springs, CA 95252: Plated-thru 
PC boards, 10 pin-out cards and de- 
tailed instructions (order number 
IC-18), S30.00 plus S2.00 shipping. 
Complete kit ot parts less chassis, DIP- 
clip cable, arid sockets (order number 
IC-20), $79.95 plus $3.00 shipping. 
Complete kit, includes assembled dip- 
clip cable, zero insertion force socket, 
even solder (order number IC-22), 
S119.00 plus S4.00 shipping. California 
residents please add sates tax. Coun- 
tries other than U.S.A. and Canada, 
please add S8.(H). 
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FIG. 9— PARTS PLACEMENT DIAGRAM FOR THE MAIN BOARD. Note SOT, the connection to the B- 
socket board. 
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itself by R 14 and C24 producing a positive 
pulse of a few microseconds. That 
positive pulse latches the externa! circuit 
level sensed by IClO-b and, after a slight 
delay produced by R17 and C23, drives 
NAND gates fCll-a and ICll-d 

If the external circuit is high, the q 
output of (ClO-b will be high allowing 
ICU-ato turn on the negative-drive circuit 
containing Q19 and Q20. Conversely, if 
the external circuit is low, q will be high 
which will turn on gates ICi 1-d and fCl 1- 
b, and then the positive drive circuits con- 
taining Q17 and Q18. 

TTie final part of the analyzer's circuit 
are two plugs, each of which contains 16 
identical resistors mounted on a header 
with all resistors connected to a common 
lead. The "shorting" plug uses 220 ohm 
resistors while the "pull-up" plug uses 
150K resistors. The schematics of the 
plugs are shown in Fig. 8. 

Building the IC analyzer 

The easiest way to build the analyzer is 
to use printed-circuit boards. See our new 
"PC Service" section starting on page 81 
for foil patterns for a double sided board. 



A parts-placement diagram for the 
5 X 61/2-inch board is shown in Fig. 9. 
That main board contains all the ana- 
lyzer's active circuitry. (We'll also need a 
second board, called the B-socket board, 
but we're getting ahead of ourselves.) 

In the author's prototype, the 18 in/out 
slide switches determined the front panel 
height above this board. Mount a switch 
and measure this distance. For the unit 
shown, the distance is 0.35 inch. Make 
sure that all components that are not sup- 
pose to extend above the panel, are in- 
stalled no higher than the switches. This 
will require careful assembly and selec- 
tion of parts. Keep in mind, however, that 
you can mount switches to the front panel 
and use point-to-point wiring to connect 
them to the board. That will make your 
component sizes less critical. A cover for 
the analyzer is not absolutely necessary, 
but you must find some way to protect the 
circuitry from shorts or mechanical 
damage. 

Install the 17 LED's first. TTiey should 
extend above the panel by '/s inch, and 
their height should be as even as possible. 
Til at can be accomplished by making a 



mounting jig. A simple strip of aluminum 
35^1 inches long and Va inch high can be 
placed between the LED leads before sol- 
dering. After soldering, the strip is re- 
moved, leaving the LED's at a uniform 
height. 

The two "A" sockets, SOI and S02, 
must also be installed about Va inch above 
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FIG. 10— THE B-SOCKET BOARD parts place- 
ment. Note that 803 Is a small solderless bread- 
board socket. 

the PC board so that they protrude about 'A 
inch above the panel. Wire wrap IC sock- 
ets have the necessary pin length for such 
above-board mounting. Excess pin length 
should be trimmed even with the bottom 
side of the board. 

continued on page 101 
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Designing Doubie- sided PC Doards 

Making a double-sided PC board can be child's play when compared 
to designing the board's layout. IHere are a few hints to mal<e your design easier. 



ROBERT GROSSBLATT 



ALL ELECTRONIC DESIGNS , FROM THE SIM- 

plest light dimmer to the most sophisti- 
cated satellite, go through the same three 
basic stages of development. First, the 
idea must be thought up, the circuit must 
be wired up, and then everything must be 
finished up. 

All the electronics technology in the 
world can't help you much with the first of 
those. Coming up with an idea is always 
the most difficult step. 

Wiring up the circuit on a breadboard is 
pretty much standard fare. If your design 
is sound, any problems that crop up in the 
breadboard stage can usually be corrected 
without too much difficulty. 

Finishing up a design, however, can be 
almost as difficult as thinking up the idea. 
In this article, we're going to concentrate 
on the most difficuh part of finishing up a 
design: laying out the PC board. 



The same advancements in IC tech- 
nology that simplified the circuit design 
have made printed-circuit design more 
difficult. Reducing the component count 
of a circuit to ten IC's and two resistors is 
great in electronic terms. But any notion 
you might have of getting it all on a single- 
sided board should be thrown out the win- 
dow. Modern electronic design means 
double-sided (or even multilayered) PC 
boards. That unalterable fact has led to a 
resurgence of point-to-point wiring — an 
ancient construction technique that PC 
boards were supposed to replace! You 
can't whip out a PC layout for a double- 
sided board with quite the same mad 
abandon as a single-sided one . There's no 
getting around the fact that the job is more 
complex and will take a lot more time, 
attention, and planning to do properly. 

To illustrate the process of making a PC 



board, we need a sample circuit. The cir- 
cuit we'll use is one that generates a time- 
base and calculates the rate of an input 
signal. The circuit's function isn't really 
important to us here; we just need some 
example to start with. 

The schematic of the circuit we'll use as 
an example is shown in Fig. 1, (Ediior's 
Note: You may recognize the circuit as a 
subsystem of the he art -rate monitor pre- 
sented in the September 1982 issue of 
Radio-Electronics.) Again, don't bother 
yourself with the details of how the circuit 
works. All that's important to us is how to 
design a PC board. 

You can't design a PC board just from 
the schematic. You have to make a block 
diagram first — you'll use it as a starting 
point for your board design . Even if you 
made a block diagram before you started 
your schematic (which you should do). 
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FIG, 1— THE SCHEMATIC OF THE CIRCUIT we'll be using as an exampls. Don't worry about what the 
circuit does or how It works. 
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you'll want to do another one so that you 
can include IC numbers, etc. , as shown in 
Fig. 2. 

Getting started 

There are lots of ways to generate dou- 
ble-sided layouts, but all methods have 
one common goal: to make sure that reg- 
istration is maintained between the two 
sides of tlie boards. The method we're 
going to describe will give you the high 
precision that you need while still taking 
into account the realities of dealing on a 
home workbench. The supplies you'll 
need are listed in Table 1. You can find 
them at any good drafting supply store — 
except, possibly, the last item. 



TABLE 1— SUPPLIES FOR PC 
BOARD LAYOUT 

1. Non-Repro Blue pencils for drawing 
in the layout, 2. A pad of ten-to-ttie-inch 
graph paper. 3. Several erasers of various 
sizes and shapes. 4. A good pair of draft- 
ing dividers. 5, Large, clear plastic tri- 
angies. 6. A ruler with '/to inch markings. 7. 
The actual components you plan to put on 
the final board, 8. Printed circuit board 
graphic aids (doughnuts, tape, etc) 9. 
Transfer type lettering to label compo- 
nents on the board. 10, A roil of stick-on 
registration marks. 11. A bottle of correc- 
tion fluid. 12, A lot of patience. 



Your success with a double-sided 
layout — or a single-sided one, for that 
matter — depends on how well you under- 
stand the particular requirements of your 
circuit. Current draw, spiking, generation 
of heat and RF. etc, will determine how 
you go about routing the traces on the 
board. Before you stiut, you should ask 
yourself: 

1 . Do some sections require high cur- 
rent? 

2. Is RF handled on the board? 

3. Will some components get un- 
usually hot? 

4. Is there current spiking? 

5. Does the final board have to be a 
particular shape? 

6. How is the hoard I/O going to be 
handled? 

7. Et cetera. 

Of all those considerations, the seventh 
is the most important because each circuit 
has its own set of operating peculiarities. 
A workable layout depends on knowing 
what your circuit wants and doesn't want. 
The chances are that if your breadboard 
version is working, most of those ques- 
tions have already been answered. But be 
careful. We've seen PC boards that were 
total clones of the breadboard — but the 
circuits built on them did nothing but 
drain the battery. Problems due to such 
things as inductance, heat transfer, and 
crosstalk won't show up in continuity 
checks. There are few things in life more 
frustrating than a PC layout that connects 



the right traces to the right pins of good 
components,,, but doesn't work. 

What to do first 

Once you've decided on the size and 
shape limitations of the board, you're 
ready to start planning (he actual layout. 
Draw an actual-size outline of the planned 
shape on a piece of graph paper. You 
should use graph paper with 0.1-inch 
spacing. It's a perfect guide because all 
the components you'll be using^ — except 
for some oddball pails and edge con- 
nectors — are based on 0,1 -inch spacing. 

If your I/O has to appear at a particular 
place on the board, now is the time to 
draw it in. Tire same is true with LED's, 
and any other indicators that you might be 
using. At this point, don't worry about 
which of the connectors go where; you 
can lake care of that later. All you want to 
do now is decide on the general topogra- 
phy of the layout. 

After you decide on the position of all 
the components that have to be at par- 
ticular places on the board, it's time to 
decide how all the resl of the components 
.should be laid out. You can not simply 
place the parts anywhere on the board you 
like; there are two types of considerations 
to help you decide how to lay things out. 
The fir.st is electronic, and the second is 
aesthetic. 

Components that arc part of a sub- 
system should be physically close to each 
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TIMING 4 
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FIG. 2— A BLOCK DIAGRAM OF YOUR CIRCUIT Is essential If you want to make an orderly layout. Even 
If you drew one before drawing your schematic, do it again. Including IC numbers, etc. 



ways be reduced later. Remember that 
nothing you've done at this stage of the 
game is carved in stone. The drawing 
you've made does three things: It shows 
whether all the components fit on the 
board, it serves as a guide for the final 
layout, and it tells us how to route the 
traces for each section. 

Knowing how to route the traces is par- 
ticularly important because of the ap- 
proach we have to use in doing the final 
layout. You can't assume that your final 
layout will look anything like your first 
layout. The only sensible approach is treat 
each section as a separate circuit, with 
connections for power, ground, input, and 
output. Your first layout, however, gives 
you a general map of the final board, so 
you at least know in which direction to 
route the traces. Designing the power-sup- 
ply section of the board with all the traces 
coming off to the left is useless if the rest 
of the circuitry is to the right! 

The actual layout 

The first step in doing the actual layout 
is to get a piece of graph paper at least four 
times larger than the board. That's be- 
cause we're going to draw both sides of 
the board on the same piece of paper and 
we're going to work double-size. When 
you're doing a single-sided layout, there's 



other. There are probably quite a few of 
interconnections between the parts of a 
subsystem, so the PC pattern is going to 
be much easier to generate if those parts 
are grouped together. Some sections of 
your circuit may draw excessive amounts 
of current, require physical RF shielding, 
or something else that would dictate their 
poshion on the board. We can't give you a 
full list of considerations but we can give 
you a general guideline: When in doubt, 
do! In other words, if you're not sure 
whether components have to be near each 
other and it won't huit anything to do it, 
go ahead and do it! 

The second type of consideration is just 
good practice: The components should ei- 
ther face in the same direction or be exact- 
ly perpendicular to each other. It's much 
easier to connect common pins along even 
rows of IC's. You'll also find it easier to 
keep track of component groups, and, in 
general, the board will look a lot better. 

The best way to group the components 
is by function, and the best guide for that 
is the block diagram you've made (or 
should have made) of your circuit. Using a 
block diagram makes it a lot easier to 
delegate board space and to lay out the 
traces a section at a time. Doing it section 
by section is going to make it much easier 
when a part of the design has to be re- 
vised. 

As you draw each component on the 
board, keep the IC's ar leasl three tenths 
of an inch apart. You should really start 
with a much greater distance; it can al- 
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FIG, 3~0NLY THE CIRCUIT I/O Is drawn in to start. Any other circuitry that has be near the edge of the 
board should be drawn In also. 
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usually enough room for a bit of slop and 
actual-sized layouts are possible. But 
double-sided layouts require a degree of 
precision that's impossible unless you 
work at least double size. And even that 
may not be enough for a really tight 
layout. Some boards need a pattern so 
complex that everything will have to be 
redone three or four times the actual size. 
It's not necessary to make that decision 
immediately because it soon becomes evi- 
dent if you have to go up in magnification. 

Take the graph paper and draw a hori- 
zontal line across the middle using as fine 
a black pen as you have. That line will 
serve as the baseline for the layout. Hnd 
the line on the graph paper that's a half an 
inch (five divisions) below the baseline. 
That's where you will draw the top edge of 
your board's bottom (solder) side. Now 
go up a half an inch from the baseline and 
draw a line to represent the top edge of 
your board's top (component) side. Once 
you have those lines located, you can draw 
a double-sized outline of both sides of 
your board with the same black pen you 
used to draw in the baseline. 

You can use the divisions on the graph 



paper as a guide for locating the other 
edges of the board, but be careful: Some 
graph paper isn't as accurate as it looksl 

The secret to a successful double-sided 
PC layout can be summed up in one word: 
registration. By dividing the graph paper 
into two sections, we've effectively un- 
folded the PC board so we can look at the 
top and bottom of the board on the same 
sheet of paper In order to keep registra- 
tion on the PC layout, we have to be able 
to exactly locate con^esponding points on 
the top and bottom. Registration enors at 
this stage of the game are going to be 
harder to correct further along. 

The only way to guarantee the registra- 
tion when we're locating the same points 
on the top and bottom of the board is to 
transfer the distance from the baseline 
with a pair of drafting dividers, which you 
can see in Fig. 3. Let's get to work and 
start the layout of the board so we can see 
how it's done. 

Theie's no hard-and-fast rule for decid- 
ing which part of the circuit to start with. 
We found the least amount of grief is 
caused by beginning with a section that 
has to directly handle some of the 1/0 on 
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FIG. 4 — A DOUBLE-SIZED LAYOUT showing the component placement. You can normally expect to 
change this layout as you go on. 



the board — display drivers, power sup- 
plies, etc. 

One good choice is to start with some 
components that have to look at signals 
that are fed in from off the board. That 
includes things like switch circuitry, key- 
board decoders, bus signals, and so on. 
As you start doing the layout, you'll find 
that the real estate around the edge of the 
board is valuable property. With that in 
mind, take another look at the actual- 
sized placement diagram you've already 
done. Now Is the time to move stuff 
around. It's a lot harder later on. 

By this time you should be looking at 
.something like Fig. 4, the double-sized 
PC outline on the graph paper. "Vou can 
see that the I/O and IC placement have 
already been drawn. Draw in the solder 
pads for the I/O on the foil (bottom) side 
of the board using a non-repro blue pen- 
cil. Using the dividers, locate the SAME 
points on the component (top) side of the 
board, draw the pads in there, and then 
draw an outline of the actual component. 
Measure the size of the device and don't 
forget that we 'tie working at twice the ac- 
tual size 

We're drawing in the components so 
we can keep track of the available space 
on the top side of the board. When we start 
routing traces there, we're going to be 
doing some fancy navigating to keep the 
traces from running into IC's, resistors, 
and so on. As we keep adding compo- 
nents to the layout, we'll be doing that as a 
matter of course. Every time we put a pad 
on one side, we're going to draw it on the 
other side as well. And we'll be doing all 
the drawing in non-repro blue until the 
final design is done. The last step will be 
to go over everything in black — either 
with a pen or any of the stick-on graphic 
aids. 

Routing the traces 

As you can see in Fig. 4, there are six 
I/O connections on our board. Those 
edge-connector fingers are placed in the 
middle of one side because of size and 
space requirements on the motherboard to 
which this board connects. Three of the 
card-edge fingers go directly to two IC's 
on the board, so those two IC's are a good 
place to start. 

As you start drawing traces, try to keep 
them as straight as possible. If you have to 
change direction, use drafting tools and 
make the angles definite rather than free- 
hand CLuves since this Is going to make it 
much easier when you actually tape up the 
final layout. 

That's all we have room for this month. 
In the concluding part of this article, we 
will give you some more guidelines that 
can help make designing a double-sided 
board much easier. We'll also show you 
some of the pitfalls that can crop up iri 
doing the design, and how to best avoid 
them. R-E 
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COMD FILTERS for your TV 

Learn all about comb filters, how they work, and how they can be used to improve the 

performance of your video system. 



Part 2 



LAST TIME, WE Cov- 
ered some of the basic 
principals behind the comb filter. We also 
looked at two devices, the PW600 and the 
TDA3301, that could be used to imple- 
ment such a device. This month we'll take 
things one step further and show you an 
experimental NTSC decoder you can 
build that uses comb filter techniques. 

An experimental decoder 

The schematic diagram for our experi- 
mental decoder is shown in Fig. 11. Tlie 
NTSC input of 1-volt P-P, negative sync, 
is AC coupled by a 10 \iF capacitor (CI) to 
a vohage divider (Rl, R2) which supplies 
a DC bias of 3. 4- volts to the PW600 in- 
put, pin 3. 

A 3.58 MHz color-burst reference, 
taken from the TDA330I crystal os- 
cillator, isapplied topin7of thePW600. 
The amplitude of that signal is 0.8-volt P- 
P, which was found to be just the right 
amount to run the PW600. It was neces- 
sary to place a 27-pF capacitor (C5) di- 
rectly across pins 7 and 8 of the PW600 to 
ensure system lock-up. For the color- bur- 
st reference, the PW600 and TDA3301 are 
connected in a loop. The PW600 requires 
a locked 3. 58 -MHz burst to correctly sep- 
arate the chroma signal, and the TDA3301 
requires a correctly separated chroma sig- 
nal to lock on the 3.58-MHz burst refer- 
ence. The two essentially get together by 
bootstrapping the burst reference. Adjust- 
ment of the 3.58-MHz crystal tuning ca- 



NEIL W. HECKT 

pacitor was initially critical, and the 
inclusion of C5 greatly accelerated the 
loop capture and made tuning of the crys- 
tal capacitor far less critical. 

The luminance output, which is taken 
from pin 15 of the PW600, has a DC bias 
of 7 .5-vohs. An emitter follower (Ql) was 
included as an impedance match to the 
TDA3301. The 1000-ohm potentiometer 
(R6) in the emitter circuit serves as a lumi- 
nance level preset and should be adjusted 
to produce a l-volt P-P input at pin 37 of 
lheTDA3301. 

The chrominance output, which is 
taken from pin I of the PW600, has a DC 
bias of 4. 7- volts. A PNP emitter follower 
was used to buffer the chroma output of 
the TDA330I. It is AC coupled to a 1000- 
ohm potentiometer, which serves as a 
chroma level preset and should be ad- 
justed to provide 100-mV P-P at pin 1 of 
theTDA3301. 

That is all there is to connecting the 
PW600. Just that much of the circuit 
could be added to any color-TV set to gain 
the improvements of the comb filter. A tap 
off the video detector, after the sound trap 
(which provides !^-to 1-voh P-P negative 
sync video), can be connected to the 
NTSC input. The luminance and chromi- 
nance outputs could then be connected to 
the normal luminance and chrominance 
inputs of whatever color-processing cir- 
cuits are contained within the set. The TV 
set must also supply the needed voltages 
( - 10 and -I- 24 volts DC). 



The PW600 comes factory-adjusted; 
however, if adjustments are needed, there 
are three that can be made. Those are 
shown in Fig. 12. To couple the circuit to 
an oscilloscope, loop one turn of wire 
around C23 on the module, and connect 
the free end to the scope. The three adjust- 
ments involve L6, LIO, and C^^j (once 
again, those are part of the module itself); 
the positions of those components are 
shown in Fig. 12. Adjust L6 and LIO for 
the maximum signal at 10,74 MHz; adjust 
^ADj f^"^"" minimum P-P horizontal sync as 
shown. For best results, any adjustments 
should be made in small increments, no 
more than a quarter turn at a time. 

The TDA3301 provides a 3- volt P-P in- 
verted luminance output at pin 35. One 
half of that is coupled to pin 36, which 
sets the value of luminance in the RGB 
outputs. The three- volt signal is also ideal 
to run a sync separator. 

The three-volt output is AC-coupled to 
the base of a common-emitter transistor 
switch (Q8) that acts to clamp the 
positive-sync tips to slightly above 
ground. The transistor then acts as a 
switching amplifier, conducting for the 
sync tips only. The output is a squarewave 
representing the sync portion of the in- 
comina luminance. 

An MM74C221, dual one-shot (IC3), 
produces the sandcastle pulse. (Sandcas- 
tle pulses are used in color sets for black- 
level clamping of the luminance signals, 
burst keying, blanking, and chrominance 
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FIG, 12 — IF THE PWEOO requires acfjustments, they can be made as shown here. 
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FIG, 13— THE HORIZONTAL SYNC, blanking, 
and burst gate pulses are used to derive the 
sandcastle pulse, 

channel gating.) On the leading edge of a 
horizontal-sync pulse, IC3-b triggers, 
producing a IO-|j-s horizontal-blanking 
pul.5e. On the trailing edge of the horizon- 
tal-sync pulse, lC3-a triggers, prodLicing 
a 3- to 4-(jLS burst -gate flag. The two one- 
shot outputs are added by R46 and R47 to 
produce the sandcastle (see Fig. 13), 
Wlien neither one-shot is running (during 
active display time), the voltage at pin 27 
of TDA 3301 is zero. When the blanking 
one-shot fires, the 12-voh output is divid- 
ed by the resistors to produce a 3. 5 -volt 
blanking level at pin 27, When the burst 
one-shot fires, the blanking one-shot is 
still running. The voltage at pin 27 is then 
12 volts. The specified blanking and burst 
thresholds of the TDA3301 are 2,3 volts 
and 7,5 volts. 

An NE556 dual timer (IC4) is used as a 
horizontal-oscillator/ — 10-vo!i power 
supply (lC4-a) and vertical-blanking one- 
shot (lC4-b), 

Looking first at IC4-a, it is a free-mn- 
ning relaxation oscillator whh a frequen- 
cy of about 15,734 Hz. That frequency is 
set by R55, R56, and C36, The output 
from pin 5 has substantial ctuTcnt drive 
capability, and runs a "charge-pump" cir- 
cuit composed of C37 and C38 and two 
1N4000 diodes (Dl andD2). The output of 
that circuit is approximately — 10-volts 
DC, which is used to satisfy the PW600"s 
— 10- volt DC power requirements. The 



oscillator is designed to be free-running 
so that that voltage will be generated with 
or without an input signal. The oscillator 
output is synchronized with the horizon- 
tal-sync signal via a 100-pF differentiat- 
ing capacitor (C35) that instantaneously 
reduces the threshold voltage of the 556 
timer at the leading edge of the horizon- 
tal-sync pulse. That is done so that any 
noise generated would tend to appear dur- 
ing horizontal blanking. 

The other half of the 556, IC4-b, is 
connected as a one- shot. It is triggered by 
a conventional vertical-sync integrator 
(R57, R58, C39, and €40), 

Since vertical sync is not required by 
the television monitor, why bother to de- 
tect it at all? The TDA3301 has a beam- 
current limiting circuit buih in that sam- 
ples only during vertical blanking. With- 
out a vertical-drive input, the IC's output 
amplifiers assume an over-cunent con- 
dition and refuse to output anything. The 
TDA3301 can have the vertical blanking 
applied either to pin 27 as a super sand- 
castle pulse or directly to pin 28. For this 
circuit, we chose to apply it directly to pin 
28 as that was the simplest method. 

Two ferrite beads were required on the 
-1-12-vok DC supply line to the 556 in 
order to eliminate noise from the video 
output. 

The sync output-amplifier is an emitter 
follower (Q7). Divider resistors R50 and 
R51 limit the output to about 5 volts P-P, 
which is suitable for most computer RGB 
monitors. 

Oscillator and chroma section 

Normally, the crystal oscillator con- 
sists of a crystal between pins II and 12, 
and a 12-pF capacitor from pin 12 to 
ground. The TDA3301 will operate with- 
out adjustment to the oscillator even when 



using low-grade crystals; however, it is 
necessary to "tap" the 3.58-MHz sine- 
wave from the oscillator in order to drive 
the PW600. Emitter-follower Q3 is con- 
nected to pin 12. Since the resulting shunt 
capacitance of the emitter follower is un- 
known, a 5-60-pF trimmer capacitor 
(C12) is placed in series with a 27-pF 
capacitor (CI 1) to limit its range to a value 
of about 4- to 18-pF, 

Normally the delay-line driver outputs 
(pins 3 and 4) are used to drive a PAL 
delay line to generate the U and V (color 
demodulator) inputs (pins 7 and 8), In this 
application , the collector of the delay line 
driver (pin 4) was connected to H- 12- volts 
DC, and an emitter load of 1000 ohms was 
placed in the driver emitter-circuit (pin 3), 
converting it to an emitter follower. The 
chroma information at pin 3 was then AC 
coupled to the U and V inputs by C21, 
That operates the color demodulators in 
the R-Y,B-Y mode. 

On-screen display Inputs 

The on-screen display inputs are termi- 
nated in 75-ohm resistors. The high-speed 
blanking input is DC coupled and has a 
threshold of 0.7 volt. The red, green, 
and BLUE inputs are AC coupled and ac- 
cept inputs of 0.7 to 1.0 volt P-P. Each of 
those inputs has a 9-MHz bandwidth. 

Control section 

The brightness, contrast, hue, and sat- 
uration inputs are all derived from similar 
circuits composed of 18K dropping re- 
sistors and lOK potentiometers. Those 
provide approximately zero to five volts- 
DC to each of the inputs. 

The effective range of the brightness 
input is 1- to 4- volts DC, the contrast input 
1- to 4.5-volts DC, the hue input 2- to 4- 
volts DC, and the saturation input 0.2- to 
4.5-volts DC. 

Output section 

The output stages consist of emitter fol- 
lowers (Q4, Q5, and Q6). The TDA3301 
expects to see a feedback voltage of about 
one half its output. Resistor networks 
such as R31/R32 divide the outputs by 2. 
The feedback is taken from the output of 
the emitter followers. Those provide 
about two-volts P-P maximum when ad- 
justed to full level. Note that there is about 
a two- volt DC bias on the outputs. If the 
monitor to be diiven has direct-coupled 
inputs, it may be necessary to add 
10|xF/10-volt electrolytic capacitors in se- 
ries with the outputs. The vast majority of 
monitors aiie AC -coupled, however. 

Normally a delay line would be con- 
nected between pins 35 and 36; however, ™ 
the PW600 unit does not require a delay I^ 
line. The normal function of the lumi- g 
nance delay line is to compensate for the ro 
delay introduced by the chroma bandpass u 
filter. There is no equivalent filter in a 5 
comb-filter system. cS 
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FIG, 14_THE AUTHOR'S PROTOTYPE. Here )s the author's version of the circuit shown in Fig. 11. 



Building the decoder 

Figures 14 and 15 show the completed 
decoder. The TDA330i and its associated 
circuitry were mounted on a piece of per- 
forated construction board. The layout of 
the board is not critical. As usual, we 
recommend using IC sockets. The board 
and the PW600 were mounted on a home- 
made chassis made from scrap copper- 
clad solid stock. Once again, that is not 
critical , so the board and the module can 
be mounted in any enclosure that is con- 
venient. 

Completely wire the TDA3301 and 
supporting circuits before connecting the 
PW600. The TDA3301 and supporting 
circuits can be fully tested without the 
PW600 mstalled. 

Checkout 

Before installing any of the socketed 



IC's, run a preliminary power-supply 
check. With 24-vohs DC applied, check 
the output of ICl for + 12-vohsDC, Next, 
install IC4. Check for - 10-volts DC 
across C38. 

Next install iC2 and IC4. Connect a 
jumper from the junction of Rl and R2 
(which will connect to pin 3 of the 
PW600) to the open end of R3 ( which wi 11 
connect to pin 15 of the PW600). That 
uses the network of R1/R2 to bias the 
emitter follower Ql and couples video to 
the TDA3301 for luminance and sync 
tests. 

Apply 1 volt P-P video from a color-bar 
generator or videotape player to the NTSC 
input. For a videotape player use the 
frame-freeze mode to provide constant 
waveforms for the oscilloscope. 

Adjust the luminance preset (R5) for 1 
volt P-P at pin 37 of the TDA3301. (That 




FIG. 16— INTERIOR VIEW of the NTSC decoder. The author mounted the PW600 and the board on a 
chassis made from scrap stock. 



will have to be readjusted after installing 
the PW600.) 

Check for approximately 3.5 vohs P-P 
inverted video at pin 35. Check for de- 
tected sync at the collector of Q8. Check 
for proper sandcastle waveform at pin 27 
oftheTDA3301. 

Assuming everything is satisfactory 
thus far, adjust the horizontal hold con- 
trol, R55, until the horizontal -drive signal 
at pin I of 1C4 is locked to the horizontal 
sync. If there are any problems, check the 
appropriate wiring for errors. 

Next, adjust the vertical-blanking con- 
trol, potentiometer R60, to produce a 
pulse width of approximately 200 jxs at 
pin 28 of the TDA3 301. 

Adjust the brilliance (R19), contrast 
(R22), hue (R25), and saturation (R28) to 
half range. Adjust the red (R33), green 
(R36), BLUE (R39), and sync (R52) con- 
trols to full range. You should now ob- 
serve positive video waveforms at the 
RED, GREEN, and BLUE outpuEs and ap- 
proximately 5 voUs P-P sync at the sync 
output. 

Adjust the red (R33), green (R36), 
and BLUE (R39) levels to 1 volt P-P output 
each. That will set the red, green, blue 
drive levels equal so that white should 
resuh. If a TV monitor is connected to the 
RED, GREEN, BLUE, and sync outputs, a 
Black-and- White picture should be visi- 
ble. 

Finally, check for an approximately 
0.8-volt P-P, 3.58-MHz signal at the emit- 
ter of Q3. 

If all is fine, it is now tiine to connect 
the PW600. Once that is done, apply 
power and check for -I- 24- volts DC at pin 
1 1 and - 10-volts DC at pin 9. Check for a 
luminance signal at pin 15 and a chromi- 
nance signal at pin 1 . If the signal source 
is a coiorbar generator, the waveforms are 
predictable and should be similar to those 
shown in the schematic (Fig. 11). 

Adjust R5 for 1 volt P-P at pin 37 of the 
TDA3301. and adjust R6 for 100 mV P-P 
chrominance at pin 1 of the TDA3301 
color demodulator. 

Connect a color-TV monitor to the 
RED, GREEN, BLUE, and syuc outputs and 
adjust C12 for color lock. Adjust the bril- 
liance, contrast, hue, and saturation con- 
trols as you would on any color-TV set. 
You should now have an excellent picture 
and alignment is complete. 

If the TDA3301 is not phase-locked to 
the color burst, the outputs at pins 1 and 15 
of the PW600 will not be distinct on an 
oscilloscope. Adjust C12 until they ap- 
pear as clean luminance and chrominance 
signals. 

That completes the construction and 
adjustment of the unit. For the best possi- 
ble picture, use the circuit with an RGB 
color monitor — such as those used in 
computer applications — that has very 
wide bandwidth video amplifiers with no 
sound or chroma notch filters, R-E 
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DESIGNING WITH 
DIGITAL IC'S 

This month we learn more about flip-flops, and how they can be 
combined to form shift registers. 



JOSEPH J. CARR 



Part 6 



LT^ST TIME WE LEARNED 

about some basic flip- 
flops. As we saw then, a flip-flop is a 
bistable device, meaning it can remain in 
either of two output states (set or reset). In 
the set state, the q output is high, and q is 
low. 

There are four kinds of S-R flip-flops: 
NAND-iogic S-R flip-flop, NOR-logic S-R 
flip-flop, clocked S-R fiip-flop, and mas- 
ter-slave S-R flip-flop (also called a load/ 
transfer flip-flop). The nand and nor S-R 
flip-flops are similar to each other, except 
for the "polarity" of the inputs (nand- 
logic uses active-low inputs, while nor- 
logic uses active-high inputs). In both 
types, a brief active signal to the s input 
forces the set condition, while a brief ac- 
tive signal to the r input forces the reset 
condition. 

The clocked S-R flip-flop is an S-R flip- 
flop that uses a third input called clock. 
(Since the clocked S-R flip-flop is fash- 
ioned from NAND gates, its inputs are al- 
ways active-high.) The clock input must 
be high before the circuit will respond to 
signals at the r and s inputs. 

The master-slave (or load/ transfer) flip- 
flop is another special case of S-R flip- 
flop. In that type of flip-flop, the R and S 
signal commands are stored in the flip- 
flop when the clock is low, but do not 
affect the output state until the clock input 
goes high . The clock input on that type of 
flip-flop is sometimes called the load/ 
TRANSFER or L/T iuput. 

The T flip-flop 

The T flop-flop, shown in Fig 1, is a 
cross-coupled master-slave flip-flop. In 
that circuit, the clock input is renamed the 
T input (for toggle). The T flip-flop is used 
primarily for binary division (divide- 
by-2). That is, the frequency of the output 
is exactly half the frequency of the T-input 
signal. That action occurs because the 
output of a T flip-flop changes only on the 
negative-going transition of the input sig- 
nal (i.e. when the T-input makes a high- 
to-low transition). 



J-K flip-flop 

The equivalent circuit of a J-K flip-flop 
is shown in Fig. 2; the schematic symbol 
for that device is shown in Fig. 3. Note 
that that device is essentially a T flip-flop 
that uses cross-coupling though nand 
gates. The "free" inputs of the two gates 
become the j and k inputs of the flip-flop, 
while the T-input is once again designated 
as a clock input (or clk). 

The J-K flip-flop has two different 
modes of operation: clocked and un- 
clocked. In the clocked mode output state 
changes are synchronized with the clock 
signal. All action occurs on the negative- 
going (high-to-low ) transition of the clock 
signal. If both j and k arc low (i.e. logic 
0), then no change occurs on clock line 
transitions. If j is low, and k is high, then a 
negative -going transition of the clock line 
forces the o output low and q high (that is 
a "reset" condition). If j is high, and k is 
low, then a negative -going transition of 
the clock line forces q low and q high (this 
is a "reset" condition). Finally, if both i 
and K are simultaneously high, then the J- 
K flip-flop will perform binary division in 
a manner similar to the T flip-flop (in 
other words, the output frequency will be 
one half of the clock frequency). 

In most cases, the levels applied to the j 
and K inputs are quasi-fixed (for instance, 
in a binary divider s and k are always 
high). But don't be afraid to use the pre- 
ceding rules in a dynamic manner. By 
doing that, you can perform circuit func- 
tions that are not immediately apparent 
from a quick reading of the preceding. 

The unc locked mode makes use of the 
preset and preclear inputs shown in Fig. 3. 
In the unclocked mode, the j, k. and clk 
inputs are ignored, instead, the preset and 
preclear inputs are used to set the output 
of the device. Assuming that the inputs 
are active low, as is indicated in the di- 
agram, applying an active low to the pre- 
set input forces o high and g low, while 
applying an active low to the preclear in- 
put forces Q low and g high. Note that in 
most (but not all) cases, the preset and 




RG. 1— TWO master-slave S-R flip-flops can 
be connected to form a T fllp-ftop. 
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FiG. 2— SCHEMATIC DIAGRAM of a J-K flip-flop. 
t4ote that the heart of ttie circuit is an S-R flip- 
flop. 
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FIG. 3— SCHEMATIC SYMBOL for the J-K tllp- 
tlop. 

preclear inputs are active- low. 

It is good practice to tie unused inputs 
to the inactive state. For example, active- 
low preset and preclear inputs should be 
tied high when not used. That practice is 
used to prevent noise from triggering the 
input and thereby producing incorrect re- 
sponses. 

Note that signals applied to preset and 
preclear are momentary unless the design 
intent is to preclude response to other sig- 
nals for awhile. The output changes, 
however, remain even after the preset/pre- 
clear input signals are removed. 
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FIG. 4 — J-K FLIP-FLOPS can be connected (n 
series to obtain division by a factor greater tt^an 
two. This tvyO'flip-flop circuit, for example, 
provides division by lour. 
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FIG. 5— THE ACTION of a D ftlp-flop makes It 
useful as a data latch, or one-bit memory. 
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flop, 

We can cascade J-K flip-flops to obtain 
division by sometliing other than two. 
Figure 4 shows two J-K flip-flops con- 
nected in series; that is, the q output of the 
first flip-fiop drives the clk input of the 
second flip-flop. Since all J and k inputs 
are tied high, the flip-ftops both act as 
binary dividers. The frequency of the 
squarewave at the q output of the first flip- 
flop will be one-half the input frequency, 
while the frequency of the squarewave at 
the Q output of the second flip- flop will be 
one- fourth the input frequency. The chain 
can be extended further, witfi each addi- 
tional flip-flop stage producing a further 
divide-by-two factor. 

The D fiip-flop 

The basic D flip-flop is shown in Rg. 5; 
the schematic symbol for that device is 



shown in Fig. 6. As is shown in Fig. 5, the 
D flip-flop is basically a clocked S-R flip- 
tlop where r and s inputs are fed from a 
common line, but, through the use of an 
inverter, are out of phase with each other. 
This common input line is designated the 
Data or d input. 

Operation of the D flip-flop is simple: 
The signal present at the d input is trans- 
ferred to the Q-output when the clock sig- 
nal i.s active. In most D flip-flops, includ- 
ing the one shown in Fig. 5, the clock is 
active-high. In such a flip-flop the data 
transfer takes place when the clock signal 
goes high. 

The characteristics of a D flip-flop 
makes it useful as a data latch (i.e. a one- 
bit digital memory). Tliat's because sig- 
nals input to the device during the interval 
when the clock is active remain at the q 
output even after the clock signal has be- 
come inactive. Also, input signals during 
the interval when the clock signal is inac- 
tive do not affect the q output. As a result, 
the data is said to be "latched". 

Shift registers 

Figure 7 shows an application of the D 
flip-flop: a shift register. The particular 
circuit shown in Fig. 7 is a five-stage serial 
input shift register. That circuit can output 
at Ql . Q2, 03, Q4, or Q5 (parallel), or can 
provide a serial output. 

Note in Fig. 7 that the d inputs and q 
outputs of each flip-flop are connected in 
series, while the clock lines are all con- 
nected together. Thus, data presented to 
each register's input is shifted one stage to 
the right each time the clock line goes 
active. 

An example of shift register operation 
is shown in Fig. 8. When the first clock 
pulse occurs (Fig, 8-i)), the input to the 
first flip-flop in the register is high (Fig. 
8-fl}, so output Ql goes high (Fig. 8-f). At 
the second clock pulse, the input is low 
(and remains low) so a low is entered into 
the system . Output Ql goes low, and the 
high that had been at Qi is transferred to 
output 02 (Fig. 8-c). At the third clock 
pulse the high on QZ is transferred to 03 
(Fig. 8-cO, the low on Ql is transferred to 
Q2, and the low on the input is transfened 
to Ql . Thjit process continues such that on 
each subsequent clock pulse, the original 
high is shifted one stage to the right until it 
has passed through the entire register. 
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FIG. 7— A SERIAL-IM/PARALLEL-OUT shift register can be fashioned by connecting D fllp-ftops In 
series as shown. 



Shift register types 

Shift registers are catagorized accord- 
ing to their input/output scheme. Typical 
types include 5erial-/n/5erial-Out (SISO), 
Serial-ZuZ/'arallel-Out (SIPO), Paral- 
lel-/n/5erial-0ut (PISO), and Paral- 
lel-/n/Parallcl-OiU (FIFO), 

In SISO registers, data is applied to the 
input in a "single-file" manner, and is 
output in the same manner. Data applied 
to the input is shifted one stage to the right 
on each clock pulse. One application of 
the SISO register is as a digital delay line. 
That's because the SISO register can be 
used to create a time delay between input 
and output of n -I- 1 clock pulses, where n 
is the number of stages in the register. 

The circuit shown in Fig. 7 is an exam- 
ple of an SIPO register. Like the SISO, 
data is input to the circuit in single file 
fashion and is shifted one stage to the right 
on each clock pulse. Unlike the SISO, 
however, each stage has its own output. 
There may also be a serial output line, 
though if there is not, the last output of the 
the device may be used as a de facto serial 
output. 
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FIG. 8— TIMING DIAGRAMS for the shift register 
shown In Fig. 7. Mote that the outputs of the first 
three stages only are shown. 

In the PIPO register, inputs are fed si- 
muhaneously to each stage. Note that the 
first input of the I'egister can be used as a 
de facto serial input, while the last output 
can be used as a de facto serial output. 

finally, the PISO register has parallel 
inputs, but only a serial output. 

Figure 9 .shows a SISO/SIPO register 
that is based on the J-K flip-flop. That 
circuit has four stages, although it could 
be shorter or longer if needed for a par- 
ticular applicafion. Note that aU of the 
clock lines are connected together to form 
a master clock line, while all of the clear 
(or reset) lines are connected together to 
form a master reset line. 

Except for the input stage, all j inputs 
are fed by the o outputs of the preceding 
stage; likewise, all k inputs are fed by the 
O outputs of the preceding stage. The first 
stage is connected such that data is fed to 
the J input; that data is also passed through 
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FIG. 9— THIS SISO/SlPO Shift register Is based upon the J-K flip-flop. 
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shown is built from D flip-flops. As in Fig. 
7, a SIPO register built around D flip- 
flops, all of the clock lines have been 
connected together, and the input of each 
stage is driven by the o output of the 
preceding stage. The D input to the first 
stage, together with the clock inputs, al- 
low the PIPO to be used as either a SISO 
or SIPO shift register. 

Now let's look at how the PIPO works. 
We'll discuss the circuitry attached to the 
A input; the B circuit works in just the 
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FIG. 10— DATA PRESENTEP to the parallel In- 
puts of this PIPO shift register Is transferred to 
the outputs when the load line goes high. 
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FIG. 11— BLOCK DIAGRAM of a recirculating 
shift register. 
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RG. 12— A RECIRCULATING SHIFT F1EG1STEH 
can be used as a memory In a digital storage 
oscilloscope. 

ati inverter and fed to the first stage's k 
input. Thus, when a high is presented to 
the J input, a low is presented to the k 
input, and vice versa. 

Let's see how that register works. First, 
let's assume that the input to the circuit is 
a high. That means that a high is presented 
to the J input of the lirst stage, while a low 
is presented to the k input. Due to the 
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FIG. 13— THIS BUCKET BRIQADEdevlce Is analogous to an electromecltanical stepper. 
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FIG, 14— TIMIMQ DIAGRAM for the bucket bri- 
gade device shown In Fig. 13, 



same way. The load line synchronizes 
loading of data at all stages (two, in our 
case). 

Now A may be either high or low. When 
the load line is low, nothing happens, but 
when it is high, the input — high or low — 
will be latched at the Q output. That 
works as follows. 

Assume that the load litte is low. \FVhen 
it goes high, the data at A will force the 
flip-flop to be either set or cleared. If A is 
high when the load line goes high, the 
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circuit only appears random; 



Instead it repeats after a long interval. 

nature of the J-K flip-flop, the Ql output 
will be forced high on the next negative 
going transition of the clock signal , Note 
that the s and k inputs of the second stage 
will now be presented with the first stage 
outputs of the previous cycle (that is, i 
will be high, while k will be low). On the 
next negative -going transition of the clock 
signal, the Q2 output will be forced high. 
And so on. The high will be passed one 
stage to the right on each subsequent 
negative -going transition of the clock sig- 
nal until it is clocked out of the register. 
Figure 10 shows a PIPO shift register; 
for the sake of simplicity, that particular 
iBgister has only two stages. Tlie circuit 



output of G2 will go low, setting the flip- 
flop. The input to 01 will be low, so its 
output will remain high , and the clr input 
to the flip-flop will not be affected. 

Conversely, if A is low, the input to Gl 
will be high, and its output low, thus clear- 
ing the flip-flop. The input to G2 will be 
low, so its output will remain high, and the 
sGT input to the flip-flop will not be af- 
fected. 

So you can see it is the inverter attached 
to the input that insures that the gates Gl 
and G2 will always have comlementary 
outputs, thus avoiding the situation 
wherein both the SET and the clr inputs to 
the flip-flop would be low. 

continued on page 101 
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THE McGRAW-HILL COMPUTER 

HANDBOOK: Applications. Con- 
cepts, Hardware, Software. Ed- 
ited by H Helm^, 992 pp., 475 illus. 
Everything you need to Isnow about to- 
day's computer science and engineer- 
ing is here in tti is massive treasure troue 
of information. Covers every tiling from 
Boolean algebra to hardware selection 
techniques to artificial intelligence, 
2J9/J21 Pub. Pr.. J84.50 Club h., S52.aS 

TRANSDi/CERS: Theory and Ap- 
plications. By J. A. Allocca and A. 
Stuart. 497 pp., 328 illus. Ttioroughly 
describes and illustrates the theory and 
operation of all irnportant transducers 
used in industrial, communication, 
medical, and otfier applications. Pho- 
tographs, drawings, and diagrams are 
included throughout this outstanding 
introduction to a key element in elec- 
tronic instrumentation. 
58J997-5 Pub. Pr., i2J.95 Club Pr.. S22.95 

ANTENNA ENCINEERINC HAND- 
BOOK, 2/e. Edited by R. C. Johnson 
and H . Jasik, with contributions by 57 
recogn/ied aufftorifes. 1,408 pp., 946 
illus. This vyidely acclaimed Handbook 
gives you the guidance you need to solve 
problems in antenna design and appli- 
cation. It provides detailed information 
on physical fundamentals, patterns, 
structures, and design techniques for 
practical modern antennas. 
Zim\t Put}. Pr., }1[IS.Da Club Pr., JG2.90 

INTeOOUCTION TO RADAR SYS- 
TEMS, By M. I. Skolnik. 2nd Ed., 698 
pp., 244 f/tas. Covering every radar 
fundamental and all important changes. 
this ££ tent exposes you fully to the sys- 
tems themselves — and to their appli- 
cations.' Topics include radar equation. 
CW and frequency-modulated radar, 
MTI, pulse-doppler, tracking radar, re- 
ceivers, displays, duplexers, noise, and 
more, 
ST9/091 Pub. Pr, M7.95 Club Pr. f35.T5 

MICROPROCESSOR APPLICATIONS 

HANDBOOK. Editor- in Chief, D. F, 

Stout. 4 72 pp.. 284 f//t/s. At last -a 

reference guide to microprocessor 

applications to help you make your 

systems timely, versatile, and 

cost-effective, 

617/988 Pub. Pr., J4B,0D Club Pr., JM.75 

MICROPROCESSOR AND MICRO- 
COMPUTER DATA DIGEST. Sy W. H 

Buehsbaum and G. Weissenberg. 336 
pp., 93 btocft diagrsms, J 06 pin con- 
figurations. If you work with electronic 
devices that use microprocessor or mi- 
crocomputer integrated circuits, this 
much-needed book contains all the de- 
tailed technical data for every micro- 
processor IC that is currently listed as 
a "standard," off-the-shelf item. 
582835-9 Pub. Pr. 129.95 Club Pr., {22,50 

HANDBOOK OF ELECTRIC POWER 
CALCULATIONS. £cf((ed by A. Seid- 

man. H. Mahrous ancf T. G. Hicks. 448 
pp., 300 illus. Here are 285 tested and 
proven procedures for handling the 
electric power problems most fre- 
quently encountered in actual practice. 
You'll find ingenious, time-saving ways 
to calculate fuel costs, motor effi- 
ciency, and power output. 
560;G17 Pub. Pr, (46.50 Club Pr., J35.25 
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HANDBOOK OF PRACTICAL ELEC- 
TRICAL DESIGN. Sy J. F. McPartland. 
4i6 pp., 300 illus. This volume pro- 
vides a step-by-step explanation of de- 
signing electrical systems for indus- 
trial, commercial, and residential 
applications. Packed with helpful tips 
for saving time and complying with code 
requirements from branch circuits to 
wiring size. 
45E/95K Fub. Pr., !40.95 Club Pr, $27.50 

DIGITAL LOGIC DESIGN. By B. Holds- 
worth. 338 pp.. 192 illus. All of the 
recent advances in digital design tech- 
niques are presented here in depth. It's 
both a text covering basic concepts and 
a practical guide to design techniques 
for combinational, clock-driven, and 
event-driven circuits. 
582652-9 Pub. Pr., m95 Stub Pr„ J27.5C 

ELECTRONICCOMMUNICATIONS 
SYSTEMS. By W. D. Stanley, 566 pp., 

illus. Emphasizing the signal- process- 
ing functions of modulation and de- 
modulation operation, this book pre- 
sents the essentials of electronic 
communications in a logical, step-by- 
step sequence. 
582834-8 Pub. Pr., {25.95 Club Pr, $20.95 



MODERN ELECTRONIC CIRCUITS 
REFERENCE MANUAL. By i. Markus. 
1,264 pp., 3,666 circuit diagrams. 
Complete with values of components and 
suggestions for revisions— plus the 
original source of each circuit in case 
you w/ant additional performance or 
construction details. 
404/461 Pub. Pr„ J79.56 Club Pr, $57.95 

ELECTRONICS ENGINEERS' HAND- 
BOOK, 2/e. Edited by D. G. Fink & D. 
Christiansen. 2,272 pp., 2,189 illus. 
This updated and enlarged edition cov- 
ers all the latest knovtiedge in the field, 
including new advances in integrated 
circuits, pulsed and logic circuits, laser 
technology, telecommunications, and 
much more. 
209/812 Pub. Pr., J83.50 Club Pc, J63.95 

DIGITAL CIRCUITS AND MICRO- 
PROCESSORS. By H. Taub. 60S pp., 
heavily illus. This fast-paced, care- 
fully written guide gives you thor- 
ough explanations of all the basic 
principles of digital systems and 
logic design — plusa sofid introduc- 
tion to microprocessors and micro- 
processor-based designs. 
620/455 Puh. Pr„ MI.95 Ciub Pr„ J32.50 



RADIO HANDBOOK. By W. Orr, 22nd 
Ed., 1,136 pp., more than 1,300 illus. 
The latest edition of what is universally 
regarded as the best liked and most 
useful communications reference in the 
industry. It's a handy "course" in com- 
munications, a fact-packed reference, 
and a how-to guide — all in a single book! 
5S2442-E Pub. Pr.. S21.95 Club Pr.. $11.95 

INTRODUCTION TO MICROWAVE 
ELECTRONICS. By TC. Edwards, 76 
pp., illus., softbound. Eliminating un- 
necessary theory and mathematics, this 

book provides you with a lucid overview 
of microwave engineering and the de- 
vices and circuits being used today 
Helpful even If you have only limited 
experience with microwave electronics. 
533030-2 Pub. Pr. $14.35 Club Pr. $10.95 

PRACTICAL DIGITAL DESIGN US- 
ING ICS, 2/e. By J, D. Greenfield. 717 

pp., illus. This revised and expanded 
Second Edition of a popular guide shows 
how to get the most out of a wide range 
of popular integrated circuits. What's 
more. It contains the specialized know- 
how today's designer needs to Interface 
ICs with microprocessors. 
5826S3-7 Pub. Pr, $25.05 Ctub Pr., $19.95 

ENCINEERINC NETWORK 
ANALYSIS ByG. H. Hostetter. 9i2pp., 
372 illus. Emphasi^ing real-world ap- 
plications, this comprehensive book 
covers the full range of analytical tech- 
niques for everything from source -re- 
sistor networks to switched networks. 
Brings you fully up to date on all the 
latest developments. 
56296B-5 Pub. Pr., $3S.50 Club Pr., $Z7,9S 

STANDARD HANDBOOK FOR 
ELECTRICAL ENGINEERS, 11/e. By 

D. G.FlnkandH.Beaty. 2,44Spp., 
I,4J4 illus. Today's most widely 
used source of electrical engineer- 
ing information and data serves 
you as no other single work when 
you need detailed, timely, and reli- 
able facts . 
209/T4X Pub. Pr., $70.95 Club Pr, $62.05 
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MICROWAVE SEMICOKDUCTOR 
CIRCUIT DESIGN. By W.A. Davis. 416 

pp. heavily illus. Provides in-depth cov- 
erage on micfowave circuit analysis, 
passive microwave components, 
impedence transformers and circuits, 
broadband directional couplers, rne- 
chanical realization of selected trans- 
mission lines. CAD. CAM and CAT. char- 
acteristics of amplifiers and oscillators, 
noise, statistical thermodynamics and 
PN jjnction theory. 
583044-2 Pub. Pr.. $47.50 Club Pr.. {35.50 

INTRODUCTION TO RADIO FRE- 
QUENCY DESIGN. By W. H. Hayward. 
383 pp., il/us. Th is CO mpre hen si ve vol- 
ume preparesyou to actually design HF, 
VH^ and UHF equipment and enables 
you to follov^ mjch of the current liter- 
ature. Structured equation sets make it 
easy to write programs for small com- 
puters or calculators. 
SSZ748-4 Pub. Pr.. 132.85 Club Pr., $!7.!5 



MCGRAW-HILL ENCVCLOPEDIA OF 
ELECTRONICS AND COMPUTERS. 

By S. R Parker, Editor-in-Chief. 960 pp., 
1,266 illvs., outsized 8'/i x 11 format. 
It's a single-volume librarj; that covers 
tfie entire world of electronics from Edi- 
son's pioneering work in electricity right 
up to optical fiber communications, 
control systems, lasers, radar, TV re- 
ceivers, artificial intelligence, and 
computer storage technology. 
454/870 Pub. Pr.. S67.50 Club Pr. S43.S5 

ELECTRONICS ENGINEERING FOR 
PROFESSIONAL ENGINEERS' EX- 
AMINATIONS. By C. R. Hafer, 336 

pp., more than 200 illus. Actually 
two books in one— a quick prepara- 
tion manual to help you pass your 
P.E. exams on the first try and a 
rich source of practical electronics 
engineering information and 
know-how, 
254/303 Pub. Pr.. )32.5D Club Pr., {25.50 
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MCGRAW-HILL CONCISE ENCY- 
CLOPEDIA OF SCIENCE AND TECH- 
NOLOGY. Editor-in-Chief S. P. Parker 
snd the Staff of ttie McGraw-Hill En- 
cyclopedia of Science and Technology, 
2,065 pp., 1.600 illus. This volume 
serves every need (or understanding to- 
day's science and technology. Written 
by over 3,000 of the world's topmost 
experts, including 19 Nobel Prize win- 
ners, it covers 75 disciplines from 
Acoustics to Zoology. A 30.000-enlfy 
index and cross-references throughout 
make it a snap to find the information 
you're looking for. 
454/325 Pub. Pr.. {95.00 Club Pr., {06. 5D 

COMPUTER METHODS FOR CIR- 
CUIT ANALYSIS AND DESIGN. By J. 

Vlach and K. Singhal, 656 pp., 148 il- 
lus. Computational methods have be- 
come an integral part of circuit analysis 
and design. And a solid understanding 
of the basics of computer-aided design 
is a must for engineers who want to 
achieve their career objectives. This self- 
teaching book provides that know-how 
in a logical, easy-to-follow presenta- 
tion. 
SB3B55-3 Pub. Pr., {42.50 Club Pr., {33.95 

ELECTRONIC NOISE. By A Ambrozy 
281 pp., illus. The data you'll find here 
will help you understand and cope with 
noise in all types of circuits. Covers noise 
parameters of linear networks, mea- 
surement techniques, effects of nonlin- 
ear transfer characteristics, and more. 
011/249 Pub. Pf., {44.50 Club Pr., {34.25 
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Be sure to 
consider these 
important 
titles as well! 



ENCYLOPEOIA OF COMPUTER 

SCIENi:e. By A. Rattan and E. 0. 

Re illy. jr. 

SB2794-I Pub. F>r.. {B7.S0 CluJl H, 149.95 

VLSI SYSTiM DEStCN. By S. 

Morfiga. 

S!!«3-S Pub, Pr, {34.9S Club Pr., SI6.5D 

MICROPfKXXSSOR SUPPOi!T CHIPS: 

Ttieory, Design, and Applica- 
tions. By T. J. Byers 
M5J113 Pub. Pr. M3.50 Club Pr, ilS.IS 

ENCINEER1NC FORMULAS, 4/«. Bf 

K. Gieck. 

232im Pub, Pr., Stl.95 Cliib Pr., {14.50 

ELECTRONICS CIltCUITS NOTE- 

B30IC Edited by S. Weber. 

mmt Pub. Pr.. S37.5D Club Pr.. 127.50 

AN ALTSIS AND DESIGN OF DIGITAL 
INTEGRATED ClftCUITS. By D. A. 

Hodges anc^ H. G. Jack&on. 

291/535 Pub. Pr. S4D.III] Club Pr.. S32.S0 

HANDBOOK OF OPERATIONAL 

AMPLIFIER CIRCUIT DESIGN. B/ D. 

E- Stoyt & M. Kaufman. 

tl7/97X Put. Pr.. Ut.X Clidl Pr.. $34.95 

ENGINEERING MATHEMATICS 
HANDBOOK, 2/e. By J. J. Turna 

BH/ZSB Pub. Pr, {41.50 Club Pr. S21.S5 

DIGITAL COMMUNICATIONS. By J. 

Pr03kiS 

503.' 27 1 Puh Pr. H 2 .5 S Club Pr , J31 .M 

SIGNALS AND SYSTEMS. By A Op 

penheim, A. Willsky sntf 1. Young. 
ii:t74-7 Put. Pr. «l.95 Club Pr, iJJ.95 

MAINTAINING AND REPAIRING 
VIP60CASSETTE RECORDERS 8y R, 
L. Gaoi^man 
512195-2 Pub. Pr.. {15.45 Elub Pr.. {12.50 



Why YOU should join now! 

■ BEST AND NEWEST BOOKS IN VOUR FIELD - Books are selected from a wide 
range of publisfiers by expert editors and consultants to give you continuing access 
to itie best and latest books in your field. 

■ BIG SAVINGS — Build your library and save money too! Savings ranging up to 
30% or more off publishers' list prices — usually 20% to 25%. 



BONUS BOOKS — You will immedialeiy Imgin to partidpalf; in our Bonus 
Book Plan that allows you savings up to 70'S. off the publishei-s' prices of 
many professional and general interest books! 



■ CONVENIENCE— 12 -14 times a year (about once every 3-4 weeksl you receive 
the Club Bulletin FREE. It fully describes the Main Selection and Alternate Selec- 
tions. A dated Reply Card is included. If you want the Main Selection, you simply do 
nothing — it will be shipped automatically. If you want an Alternate Selection- or 
no book at all —you simply indicate it on the Reply Card and return it by the date 
specified. You will have at least 10 days to decide. If, because of late delivery of the 
Bulletin you receive a Main Selection you do not want, you may return il for credit 
at the Club's expense 

As a Club member you agree only to the purchase of three books (including your 
first selection! during your first year of membership. Membership may be discon- 
tinued by either you or the Club at any time after you have purchased the first 
selection plus two additional books. 

other McGraw-Hill Book Uubs: 

Architects' Eook Club ■ Byte Book Club ■ ChemiiMl Engineers' Book Club 

" Civil Engineers' Book Club ' Mechanical Engineers' Book Club 

fbr more informstionf write to: 

McGraw-HUl Book Clubs, P.O. Box SSZ, Hlghlstown, New Jersey 08S20 



MAIL THIS COUPON TUDAV 



McGraw-Hill Book Clubs 

Electronics and Control Engineers' 

Book Club® 

P.O. Box 382, Hightstownp New Jersey 08520 

Please enroll ttie as a member and aenri mR the two 
books indicated, billing me for the.S2.89preiniurii and 
my first selectiun at the discounted member's price^ 
plus local tax, shipping, and handling charges. 1 agree 
Ic purchase a minimum of two additional books dur^ 
ing rm'firstyearof membership as outlined underlhe 
Clut) plan described in this ad. A shipping and han- 
dling charge is added to all shipments. 



Write Code Mo of 
S2.69 selection here 



Write Code No. of 
firsl selection tiere 



Signature . 
Name . — ^ 



Address/Apt # 

City 

State 



-Zip 



Thiji arder stibject la acceptance by McCiraw-Hill. All 
prices subject lo change withnui notice. Offer good 
unlv to new m embers. 
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Duffer/Converter for your Printer 

This buffer is more than just a 64K printer buffer— it's aiso a parailel- 
to-seriai and seriai-to-parallel converter And you can expand it to program EPROM's, too! 



Part 2 



THFS MO^^■H WE SHOW 

you how to use the 
buffer. But first, lets finish the con- 
struction; have the August issue handy. 

Now that the on- board components are 
mounted, mount the five switches on the 
from panel. See Fig. 5 and the parts- 
placement diagram of Fig. 4 (shown last 
month) to see how (hat's done. The power 
switch (S5) is a two-position toggle. The 
COPY switch (S4) is a pushbutton type, 
and the three FUNenoN select switches 
(SI, S2, and S3) are SP3T, three -posit ion 
toggle switches. 

Connect a short piece of bare wire to 
the top terminal of SI , S2, and S3 and to 
one terminal of S4. Connect an insulated 
wire between that terminal of S4 and the 
pad above IC20 (a soiirce of -t- 5 volts). 
Connect another piece of bare wire to the 
bottom terminals of SI, S2 and S3. Con- 
nect an insulated wire between the bottom 
terminal of SI and the pad indicated. Then 
connect the remaining insulated wires be- 
tween the remaining switch terminals and 
pads shown. You might want to use a 
length of 6-conductor ribbon cable to 
make the connections between the 
switches and the board. 

Lfse 6 inches of 20-gauge "zip cord" to 
wire the power switch, S5. Assuming that 
you'll use a SPOT switch for S5, the un- 
used terminal should be the top one. 



BY BILL GREEN 

Connect 4 feet of 20-gauge "zip cord" 
to the AC input on the board. Run the cord 
through the hole in the back panel and 
connect the other end to the wall-mount 
power transformer (Tl), Examine the 
board tor solder shorts and con'ect in- 
stallation of the components. If all looks 
good, plug the transformer in and turn the 
power on. Measure the voltage at pin 14 of 
1C18. If it is between 4.8 and 5.2 volts, 
turn off the power and install 1C2, a 7404 
hex inverter. Turn on the power and, using 
a scope, logic probe, etc., check for os- 
cillation at pin 8 ofIC26 (8 MHz). If all is 
well so far, turn off the power and install 
the remaining IC*s. Remember that ICl 
through ICIO are MOS devices. Handle 
them accordingly! Be sure that all IC's are 
in the correct locations and that pin I of 
each is oriented coireclly. 



TABLE 1— WIRING FOR THE 
COMMODORE 64 



PLS3 pin 



User I/O pin 



SIN (7) M 

SINBUSY (8) K 

GND (5,6) N 

•SOUT (1) C 

•SOUTBUSY (2) D 

'Used only for output to C64 



Turn on the power and check for a 2- 
MHz clock signal at pin 6 of ICl. Then 
check for activit)' on the data and address 
buses. If all seems well the unit is proba- 
bly working properly. If not go back and 
check for the obvious or even the ex- 
tremely obvious. 

We can't be too specific about how to 
prepare your cables and connectors. Your 
printer and computer manuals will be of 
help. Ten- and fourteen-pin female iDC 
header connectors may be used with flat 
cable, or the appropriate chassis mount 
connectors may be installed on the back 
panel. The pinout of the header con- 
nectors are shown in the schematic. 

The PARALLEL INPUT (PLl) and paral- 
LBL OUTPUT (PL2) ports operate with ac- 
tive-low STROBE and acknowlhoge and 
active-high busy signals. On the paral- 
lel IN connector, an extra ground pin is 
provided for a paper empty signal if 
needed. 

The serial I/O channels operate with 
high start bits and low stop bits and busy 
signals. The handshake is hardware — 
XON/XOFF is not supported. 

Using the Commodore 64 

Those of you with Commodoie 64 com- 
puters know that the user I/O port is not 
RS-232 compatible, and that some of the 
code from it is not standard ASCU. This 
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FtG. 5 — THIS PHOTOGRAPH SHOWS THE PRINTER BUFFER with Its cover removed. Note the heat 
sink on the reguiator and note the lumper thai bf iiigs 9 volts AC to header plug PL4. See the text for 
information on how to mount that header. 




FIG. 6— EPROM PROGRAMMER PARTS PLACEMENT. Note that S02 )s a ZIF type SOCltet. Note the 
Jumper that runs from the board to the 5- to 25-volt converter. 



buffer is designed to compensate for those 
differences but, of course, only when ihe 
function-selection switches are set for op- 
eration with the Commodore 64. The wir- 
ing for the 64\ user I/O port is shown in 
Table I. Keep in mind that the buffer will 
let a standard printer be used with a Com- 
modore computer, but not the other way 
around: You cannot convert the output 
from a standard computer so that it can 



use a printer designed for the Com- 
modore. 

With a few changes to the hardware of 
the buffer, you can use the C-64 like any 
serial I/O computer with the switches set 
as you would for other computers. The 
code from the 64 will not be converted in 
this case. To make the change for serial 
input from the 64. connect a jumper from 
pin 3 of IC27 to pin 9 of PL3 . To make the 



change for serial output to the Com- 
modore 64, connect a jumper from pin 6 
of iC27 to pin 3 of PL3. When you make 
up the cable for the Commodore 64, wire 
it for the new connections to PL3 . 

Install the finished board in a suitable 
case using three screws. Be sure to use a 
plastic insulating washer under the screw 
near IC27, If you're using the case indi- 
cated in the Pans List, install the front and 
rear panels and the top cover. Secure the 
cover with the screws provided and attach 
the 4 rubber feet to the bottom of the case. 

EPROM programmer assetnbly 

Assembling the EPROM programmer 
option is not difficult — especially if you 
use a printed-circuit board. The foil pat- 
terns can be obtained from the source in- 
dicated in the Parts List, or you can etch 
your own. The patterns for the double 
sided board are printed in the special "PC 
Service" section. 

A parts-placement diagram for the 
EPROM programmer board is shown in 
Fig, 6 to help you during assembly. Start 
by installing SOI — a 26-pin female dou- 

PARTS LIST— EPROM PROGRAMMER 

All resistors 1/4 watt, 5% 
R19— 10,000 ohms 
R20, R21— 1000 Ohms 
R22— -470 ohms 
Capacitors 

C11- 1000 1J.F. 25 volts, electrolytic 
C12, C13— 0.1 |xF, ceramic disc 
Semiconductors 

1C28-]C30— 74LS373 octal D-type latch 
IC31— 7404 hex inverter 
IC33 — LM340 5-volt regulator 
D2— 1N4001 
D3— 3.9 volt Zener 
D4 — 22 volt Zener 
LED1— TIL220 standard red LED 
Q1-Q3— MPS5172 
Other components 
S6,S7— SPST Toggle 
S8— 8- posit ion DIP switch (only 7 posi- 
tions are used) 
SOI — 26-pin female right angle header 
S02— 28-pin ZIF socket 
5- to 25-volt converter (TDK) 

The following are availablefrom: Alpha 
Electronics, PO Box 1005, Merritt Is- 
land, Florida 32952, 305-453-3534; 
buffer board, $26,00 postpaid; pro- 
gram ROM (91341) S26.00 postpaid, 
EPROM programmer PC board, SI 5.00 
postpaid. A complete BufferLink kit 
(Includes all parts except computer 
connectors and cables) S139.00 plus 
S5.00 shipping and handling; complete 
EPROM programmer kit $49,00 
postpaid. 

Florida residents must add 6% sales 
tax. Canadian orders add S2.00. AM 
other foreign orders add S8.D0 
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TABLE 2— SETTING THE FUNCTION 
SEtECT SWITCHES 



IN 



OUT 



S3 S2 S1 



FIG. 7— THE EPROM PROGRAMMER BOARD. Note Ihat the ZIF socket shown is a a4-pin type, 
although a 2&-pin socket should be mounted. Note also that the DIP switch is an 8-position type, even 
though only 7 positions are shown. (Just try to find a 7-posttion Dip switchi) 

ble-row header — on the solder side of the 
board. Leave as much clearance as possi- 
ble between the board and SOI. If you 
don't, you'll have trouble plugging your 
other connectors into the buffer. Next in- 
stall sockets for the all IC's except, of 
course, for the regulator. The EPROM 
socket, S02, should be a 28-pin ZIF 
(Zero /nsertion Force) type. Then install 
D2, LEDI, the Zener diodes D3 and D4, 
and the transistors. Make sure that you 
orient those parts correctly! Then install 
the resistors and capacitors. Install the 
voltage regulator 1C33 noting that the 
metal tab should be on the outside of the 
board. 

Next install the 5- volt to 25- volt con- 
verter. You'll have to add one jumper from 
the converter to the board. It runs from the 
pad on the board above the Zener diodes 
to the end of R3 (that's R3 on the convert- 
er board) nearest the 5- volt input pin. 
Figure 7 shows just what that jumper 
looks like. 

Install all of the switches. Note that 
they are all board-mounted on the author's 
prototype. Orient S8 in the same way as it 
is shown in Fig. 7. The first switch section 
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TABLE 3— SETTING S8 
S8-b Se-c S8-d Sa-e 
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S8-9 
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should be toward the IC's, 

Now it's time to plug the IC's in their 
sockets and to plug the finished program- 
mer assembly, with the components up, 
onto PL2 and PL4 of the buffer. Turn S6 
off, and power up the buffer. Check for 5 
vohs at the output of IC33. The EPROM 
socket, S02, should be empty. Switch S7 
to the RtiAD position , and turn S6 on . With 
S8-g off, there should be about 25 volts at 
the cathode end of Zl . With S8-g on, there 
should be about 21 volts. 

Using the buffer 

Connect the buffer to your computer 
and printer(s). Before you turn anything 
on, lemember these cautions. 

• Apply power to the buffer last. 

• Before first turning on the buffer each 
time, set the function select switches 
for the input and output operation that you 
want. 

• Only now should you apply power. 
Table 2 shows the 27 settings of the 

njNCTioN SELECT switchcs, SI, S2, and 
S3. Remember, those switches should be 
set for the function that you want before 
you turn on the power. Note that in Table 
I , the settings for serial operation are indi- 
cated by Sxxx , where xxx is the baud rate. 

After the power has been applied, or 
any time after completion of printing (or 
other function), you may change the 
switch settings. But you must hold the 
COPY switch (S4) closed until you have 
changed the switches to the new function. 

A reset switch was not added to the 
buffer because resetting the Z80 wiil 
waste the contents of the dynamic RAM . 
If you need that capability, you can install 
a reset switch by connecting a normally 
open pushbutton switch across capacitor 
C7. (For safety's sake, mount the new 
switch on the back panel .) Remember that 
you can always reset the Z80 simply by 
turning the power off and back on. The 
contents of the memory will be lost in 
either case. 

Printing with the buffer 

To use the buffer with your printer, set 
the switches for the desired input and out- 
put combinations. After printing is com- 
pleted, you can print another copy of the 
buffer contents. Simply press and hold the 
COPY switch (change the switches if you 
wish a different output), release the 
switch, and press it again after a short 
delay. There is a timing loop involved here 
that you must get fairly close. It isn't 
difficult and with a little practice you will 
master it. If you didn't get it the first lime, 
just try again. 

How to download a custom program 

You can easily download a custom op- 
erating program to the buffer. Set the 
function switches according to Table 2. 
(Only parallel and serial at 1200 baud may 
(Continued on page 103} 
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PC Service 



One of the most difficult tasks in build- 
ing any construction project featured in 
Radio-Etectronics is making tiie PC 
board using just the foil pattern provided 
with the article. Well, we're doing some- 
thiing about it. 

We've moved all the foil patterns to this 
new section, where they're printed by 
themselves, full sized, with nothing on the 
back side of the page. What that means 
for you is that the printed page can be 
used directly to produce PC boards! 

In order to produce a board directly from 
the magazine page, remove the page and 
carefully inspect it under a strong light 
and/or on a tight table. Look for breaks in 
the traces, bridges between traces, and, 
in general, all the kinds of things you look 
for in the final etched board. You can clean 
up the published artwork the same way 



you clean up you own artwork. Drafting 
tape and graphic aids can fix incomplete 
traces and doughnuts, and you can use a 

hobby knife to get rid of bridges and dirt. 

An optional step, once you're satisfied 
that the artwork is clean, is to take a little 
bit of mineral oil and carefully wipe it 
across the back of the artw/ork. That helps 
make the paper transluscent. Don't get 
any oil on the front side of the paper (the 
side with the pattern) because you'll con- 
taminate the sensitized surface of the 
copper blank. After the oil has "dried" a 
bit — patting with a paper towel will help 
speed up the process — place the pattern 
front side down on the sensitized copper 
blank, and make the exposure. You'll 
probably have to use a longer exposure 
time than you are used to. 

We can't tell you exactly how long an 



exposure time you will need because we 
don't know what kind of light source you 
use. As a starting point, figure that there's 
a 50 percent increase in exposure time 
over lithographic film. But you'll have to 
experiment to find the best method to use 
with the chemicals you're familiar with. 
And once you find it, stick with it. Don't 
forget the "three C's" of making PC 
boards — care, cleanliness, and con- 
sistency 

Finally, we would like to hear how you 
make out using our method. Write and tell 
us of your successes, and failures, and 
what techniques work best for you. Ad- 
dress your letters to: 

Radio-Electronics 

Department PCB 

200 Park Avenue South 

New York, NY 10003 
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■6y2 INCHES 



THE COMPONENT SIDE OF THE IC-TESTER BOARD is Shown Jiere as a full-siied mirror Image. The 
solder side will appear here next month. 



62 



PC Service 



r 



■ ■ ■ ■ ■ ■ ■■■ raHT 



n 



na na . 




BaaBBiBBpoaaaiaosBBo 

ooV 

HI q 

TUO s 
QMUOHD 



2% INCHES- 



THE COMPONENT SIDE OF THE "B-SOCKET" 
board for the IC tester Is shown here in a full-size 
mirror image. 



[-* « INCHES 

THE COMPONENT SIDE OF THE EPROM PROGRAMMER BOARD is shown here In a full size mirror 
Image. 
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THE SOLDER SIDE OF THE "B-SOCKET" 
BOARD for the IC tester. See page 59 tor more 
information 



THE SOLDEFI SIDE OF THE EPROM PROGRAMMER BOARD. See page 78 for more information. 
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Carries 

SMlly as a suitcase! 

Plugs into 1 15V outlet 



Sorry f weVe not permitted to PRINT the famous brand-name. 
BUT, we CAN "tell atl" if you call us TOLL FREE: 1-800-Z28-0609! 

THE PRINTER. 



THE COMPUTER. 

For business, educatton aid home use! Thousands 
of programs are available. 

Snap-on compirtBrl 64K RAM,20K ROM. Full-size type- 
writer l^eyboafd. Upper and lower case letters, 
numerals, symtiols, reverse characters. 2 cursor 
control l<eys, 4 function keys, prograrnmaljle to 8. 
Music syniiiesizer with 3 mdependent voices, eacii 
with 9 octave range. Input/output ports accommo- 
date .,. . user, serial, ROM cartridge, joysticks, e>!- 
teroal monitor, phone modem. 

Built-in disk drive! Intelligent high speed unit witfi 
5y<" floppy disk recorder, 170K formatted datastor- 
age; 35 tracks. 16K ROM. Uses single sided, single 
density disk. Serial interface. Second serial port to 
ciiain second drive or printer. 

Built-in cotor monitDr I Displays 40 columns x25 lines 

of text n 5" screen .High resol ution . 320 x 200 pix- 
els. 16 background, character colors. 

Built-in BOM cartridge portt Insert ROHfl program car- 
tridge. Multitude of subjects available in stores 
across the nation! 



Graphics quality 6 x 7 dot matrix printer. An ideal 
"fit" for ttiis system ... and included in the aston- 
istiingly low package price below! 
Print method: Bi-directional impact dot matrix. 
Character raatrix: 6 x 7 dot matrix. 
Characters: Upper and lower case letters, numerals 
and symbols. All PET graphic characters. 
Graphics: 7 vertical dots —maximum 480 columns. 
Dot addressable. 
Character codes: C8M ASCII code. 
Print sfieeil: 60 characters per second. 
Maximum colutnns: SO columns. 
Character spacing: 10 characters per inct>. 
Line teed spacing: 6 lines per inch in character mode 
or 3 lines per inch selectable. 9 lines per inch in 
graphics mode. 

Line feed speed: 5 lines per second in character mode 
7.5 lines per second in graphics mode. 
Paper feed: friction feed. (Tractor feed optional.) 
Paper width: 4.5" to 8.5" width. Lip to 10" with option- 
al tractor feed. 
I^ulliple copies; Original plus maximum of two copies. 



Dimensions: 13"W x BT x STH. Wt.: 6''i lbs. Power: 
120V AC, 60 Hz. 

THE SOFTWARE. 

"Easj Script" One of the most powerful word pro- 
cessors at any price! Cut re-typing, create docu- 
ments from standard paragraphs, do personalized 
letters, see and change a document before it is print- 
ed. Instruction manual has extensive training sec- 
tion that simplifies use . . . even for someone who 
has never used a computer or word processor before! 

"The Manager" A sophisticated database manager 

for business or home use. Business uses: accounts 
payable/receivable, inventory, appointments, task 
manager. Home uses: mailing lists, home inventory, 
recipes, collection organizer, investment tracking, 
checkbook balancing. School uses: research arti- 
cle index, gradebook. 

TOTAL 

Personal Computer System 

Now Available At 

FAR BELOW dealer cost! 



Compatible with above Computer System (Not included in package price.) 



JOYSTICKS (Set Of 2) 

Give you the fun of playing a wide 
selection of games. 

Mfr. List: $59.90 pr. 

Liquidation Price 



$18 



pr. 

Item H-51B. 63622-01 S/H; S6.00 pr 



64 MODEM 

Access new worlds of information with your 

computer. 

Mfr. List: $124,95 
L'quidatian Price 



$44 



Item H-518-63646-00 S/H; 51.00 



TOTAL ^ 

PACKAGE *" 
PRICE 



488 



Item H. 5 18-6401 1-02 
Shipping. hancUir>g: $24.00 

Other popular brands of computer peripherah 
available at liquidation prices. For infornta- 
iion. Call TOLL FREE: 1-800-328-0609. 



«# 



Credit card rnomban can ordw by phonfl, 
24 hours a day. 7 dayt a waek. 

Toil-Free: 1-800-328-0609 



Your chtich is welcorrw) 

No dflbvi whsfi you pay by chfld<l 



C.O.M.B.CO. 

Authorized Liquidator 

14615 28TH AVENUE NORTH 
rUllNF^ieflPOLIS. MINNESOTA 55441 3357 



SEND ME THE ITEMS I HAVE LISTED 8EL0W 

Price subject to change after SO day^' SaId& i^utsJde 

contlnenial U.S. ^re subject to special conditions. 

Please cad or writ« 10 iitquire. 



(tern 
No. 



How 
Many 



■torn 



SNp/ 
Hand!. 



Price 



C.O.M.B. CO.i- lt«mH-S18 

14615 28th Ave. N./ Minneapolis. MN 55441-3357 

Send the hems indicated at ieft. jMinnosota rosid^nt^add 6% 
sales tax. Pleese ellow 3-4 weeks for delivery. Sorry. noC.O.Q.] 
: J My ciifich or maney orders is enclosed. {No delays In proces- 
sing orders paid bv cl^ack. iharks to TeleCheci<.) 
Charge; D MasterCard" ij VISA Ci Am. Ex. D Diners Club 
Acct. No. Ekp. 



PLEASE PHINT CLEARLY 
Name 



Sign haro . 



m 

m 

CO 

m 

3J 
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E>SE2S40 

Pr^mirv: 1 1 7V. COH; 

E«OndBrV Curronl: iSQiTiA 

Ttrmin j|i>onfi : Flying Leads 



gU£5i 



DSE 2&51 

Prirrnr^; 1 1 7U. iQOHj 

SflfondjfY VottBge: &.3'0-G.3V 

StCOdijAry Cu^fflni: 1 50mA 

T«f ITiinaiHxii ; Flying LtKl> 



*2 
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10 Up $2.25 «o 

I Stcondiiy VoIIhb: :S.3. 7-5. 8.5 

1 95. 12& 15^ 

I S»£e«anv Currnnt ; 1 Amp 

Tormiri»tlon» FI-vrflQ LeKl* 
Cmi M-2 1 55 



19" 

Limited Stock KAwlV 

MOUNTING CASE 

ProJ&ssional quality black 
loscrum&nt esse ins stan- 
dard 1 9" racks, aver^lt ! 
they're tfi.75" k 3.8" x 
5-5", Supplied flat. a^&- 
emblyiakftsiuscacoupieof jj~^, u 'jioi 
minutes. Heavy gaugt'^*^ "'^^ 
(0. 1 2") Iront panel; top and 
botiom pre'punched for 
ventilation. 



■rf^ 



lana ^ j 



These little beauties are < 
used in car cassette players 
so they are robust and Spin 
freeEy. They have plenty of 
iDrque so yau can use them 
for all sorls of pfojjeciS- 






•^^s 



'N/P-t^ 



42V 3 Ah 






ictupiasoeo • 
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DSE 6672 

Primi/v n7V. AC 

'Bppad SKcndirv 15. 17.5. 2C. 24, 

. VohPWf: 27,S. aOvoiti 

\ $*cvdirY Current: 1 Amp 

TeriTiintEian : $<ildsr Liigi 

Cal M-&&72 H 









.ciaiLii 1<^^ 



CO^' 



/ 



-i£?i5^'3Hsi 






^:S?^ 
















,0* 












i-iOTA.. 



^n*"' 



.i»\sd 



ctcci 



.Qd^ie 



drtC* 



A'lOi 



>5 



;«s 



_ sands, it drills. 

It polisties, it cuts, it mills, 
it erases, it engraves, irs the fantastic 

ARLEC SUPERTOOL 

Whiti vcrvaitliEy! H dilu. It unda. It fielinhei. ttcuct. Ie vngrivc^. Ii ar»iff«. Ft f 
miiij. irt ont Q'i the Mnd^Bil looia fnu cin haw m vour ^prt^rtnl' Tl^ii I 
r4ftita»iic tii>bby michina ■■ 1 1<D,00Q nPM CMwar tugidviEiich dM< ill (H inc I 
abovQ wiih 1hie BtEactimanSa luciolifrd And b«{auie it OHroIci Irom Jew I 
voltag* I •itn plijflptcK •[^Diudad!) n't ulc. IftcbutdH the Suptr^i^oi and ' 
CJijQptiCk.2i^iltJnocultara, twlfdbni(h,1 enndlnQHhi«l,J|]igltip««dt1*al 
dHllt. S ctiLKk cotlala (D ta 4mm|, araaar atlcha tmd irjltniCtis^a. 

c*tT4r54 |NClUDES^^ov . 

Accessories: ^'^I^jra^ 

<5fk>dlf>0 BHt C*l T^75fl *4« 



I "O ci.c^ii" *"3l,.rt S6fll<^ ' '^ 
' 5 gtne? WPI™"- fj, 5.33; 

l//^^ 10 up £12 95 4 

Gel Cell 
Chargers 

WlT«fl Ti-ou >re recharfiiiig GffI Cells ir ■! .. 
ii"ponin.t 1 tiat [tarqlvl mtendcin is paid ta mc 
ctiarge rait iduritKwi of cJisrgfl at excaading 
\ht 1 ftCcimmflndlftd limits ftnv sevBJJv rflducs 
Ehq tHfloH' Ji<«- WoKcxkiw&rmutaiedchirEi- 
irrs Eo juii iha two Gel C«l| batten &i. 

1 2V 1*3 MA C«l C*|l ChDiifw 
tMiti S'33 1 5 1 2V 1 .6 A Gal Call. Comai 
with alrj^tor dtps 10 ma^a conft«tion lo veuF 
call eaiiar. C»l. M-952Q 

12V 450 HIA S*l Call C^OFQw 

Suila S3320 12V 3fl Gat Cell. Ai abov*. 

wilh Nfllhar tapaciTV. C"! IW'9522 






IRRADIATED HEAT 

Stirinlcoble Electrical Tape 

t RF connectors, computer connectors or any 
i^jnneclor or cable splice thai has lo Oe water 
proofed oi Insjlated. When heated (o heat gun will 
sewe excellently) there will tie o 3(JK. hghtenlrtg 
oround the object, x^^^s 
Cot N -1365 



*3" ]010! 



RDER TOLL FRE 



Detlgned f 



pOWAT 



Forced Qlr 
coc11rigcanb# I 
mounted to 

btow<?r ^uc^L 
liOV rnotor. 




Pre-builtl 
Audio Modules! 

Microphone Preamp 

Lew imp«dAnc0 mic preamp 3uiT«bl4 for most 
general purpose mics in ttw 250 ohms to lOk 
ohms range. Cornes cchti plots wrth a volume 
corrrpl pol and knob, (uat wire in a$ ripquirad. 
Instruction sheet includad. 
SPECiFiCATfONS: 

Inpul Stf}tilivity: 0.25mV. Input fmpti/tfUt: 10k 
afrmi. Gain: SSdt. OlUpVt t*™/; JSOmV. Fiwff. 
RtSpC/itt- 20Hx to 20kH2. S/N fimlio: S5^B. Plfto/^ 
lion: 0.2%. SuppiV'iO-S^VDC. Siim: 3.S" t 0,S" >t 
J. 4". Cms F-4J54 




15W Audio Amplifief 



Fantsslic for PA, nKJdulatcws, intaf- 
coms^ StC-r etc. ^^uili-tapped out- 
poLtranny suits 4-1 & ohm Msaakera, 
huga 1 5W peak output [ t OW con- 
tinuous! fi'Of^ a 1 2 V supply. Ideal 
for car use, too 

SPEClffCATION^: 
PowBf Output: ?'5W iTijJt. Suppty: 
J2-J5VDC, J .8A at rrfKimum tnHfiut. 
Input: tOmV for fMted output imiio 
ttti hig/i t^vnf input.) input fmpe^- 
MncB: Ji'PpV*:- JSkohms. Output fm- 
pedance: 4-J6 ofrmx. fitr*. Rtsponsa: 
300t^Z- 1 QKHz. Size :4'' y(2..4" x.t.4". 
Cat F-41 JS. 
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Stereo 
Preamplifier 

Completa. ready- toconnect RIAA 
phono preamp. id$al for uSS witb 
amp modules or your own stereo 
amplififfr. Takffs supply direct from 
nKist amptifiars ^ 2B • 32 volE$. 
(deal for ccwivfining an old ceiemic 
Of crystal turntable to magnetic 
QpQratiorL 
SPECSFiCATiONS: 

FftQ. Response: 20Mz-20kMi ±JtiB 
RIAA. VaSlMffw <3win: 36t/S. input Sen- 
sitivity: 2.8{nV. Smput impEdMnct: 
200k oktnt. Output LavaS: tSOmV 
into 50k iamti. t^ittoftion:0.2%. Size: 
5,5"* ^9" xO.9". CH F4152 




CLEAR 
ACRTUC SPRAY 

A fi ne colorEess s pray ttiat i s ideal fo r the 
protection of front paneis, etched screen 
print or Letraset lettering. Will rnoisture 
proof components.TV aerial termina- 
tions, eta 125 gram can.,j. A^^ 
CaiN-101 1 ^^^^ 

SPRAY. CLEANER 

A cleaning and decreasing nioisture 
remowng spray. It is non'tonic, non- 
expk>sive, rnxvinfEammsbte. Can be usad 
on rubber or plastics as wel^. ^ ^^ a^ 
l6oz.CatN-105t*^*= 

SPRAYFKEZER 

In^stantLv froeies compononts down to 
minus 50 degm$ Celsius- Id&al for 
servicing electrical & electronic equip- ^ 

mant with intftrmittont problems ^ii%M.m \T'^Hm 
aSOgapraycan.CaiN-IOSe J Jj*tJ5^ 







An effect^ve [l>ermal 
coupler for any hoal 
sink device where ef- 
ficient cooling is re- 
quired. Ca! N-1205 






PniNTEfl SOCKET 

&7-4O3360 Ccnl.orxcs 
tvpe stietat P-26B1 
lOupSS.SOea 



1 5W Audio Amplif ier| 

Don 't need all that power? Smaller 
module has SW f>aak rg-ting (3W 
cont) with -extended frequency re- 
sponse and lower supply rail. Think 
of the uses: Intercoms, mega- 
phones, modulBtors, radio ampHfi' 
ers, etc., etc. 
SPECiFiCATfONS: 
Paw9F Output: SW max.., 3W sunt. 
supptySIVDC, 0.9A maximum, input: 
tOmV for fMtKti output, input irnpaif- 
anca: Approx. JOk oftms. Output im- 
pe^anct: 4- JS oFtms, Frvq. ftaspcrtSf- 
70Hx-2OkNx. Sizo: 3"x 2" 1.2" Cat 
F4J0B_ 




i^PiP 



^/■T^eA 







1-800-332 5373 




-TURN^^^ 




DICK SMITH 

Lesson 1 

M l^st a tru« teaming syslem that makes leerningfun! An 

ideal educstionBl aid suitabte for4 to 6 vwolds. Traditional 
fitfectivs teaching mfithods have been combined wtTh the 
l^tQ'ft c^omput^r technology $o learning becnmes fun and 
ftflsy. Kids can learn logic s-kills, spelling and math, AM TO 
Earning ^otivities in one. Features eddid battery saver 
which Bi/lDmatKally turns off unit after about 5 minutes of 
non use. Fun lesson book and easy to follow instructions 
included Cat Y' 1020 
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BLANK PRINTED CIRCUIT BOARDS 

Pre-cul high quatrtv PC boards with parmsnentlv bonded 
CQppff on one side - available in bakelite or heavy dutv 
fibarglass. 



Eakelite: 6' x 3' 
Bakalrte; 6" x S" 
Bakelile: 1 2" x I 2" 
Fiberglass; 6" x 3" 
Fiberglass: 6" x 6" 



Cat H-5500 
Cat H-SSOS 
Cat H-S610 
Cat H-B540 
Cat H-5545 




X 5". Cat H-56b6 

OP-AMP EXPERIM. 



'1 
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Quality 
Project Boards 

Mink Project Board 

3" 5(2.* ■ X .3' ofie-pi«cA board with SS 
groups of 5 connected terminals, 5nd 4 
bni$ lines of 2& connected t^rminsls. t Ji aic 
CatP-4S14 ^£R.y9 

Mldl-ProJ#c4 Board 

A massive 7" x 2,7" x 3" board which 
can be spl i L i n to three pa its for conveni- 
ence. With 1 2S groups of 5 connected 
terminals plus S bu&linesof25connect' 
Kl terminals. AND you get the large 
WDrk sheet pad as wehtl Cet P-4615 



s'^^s FUNWAY 

INTO ELECTRONICS 
Volum* 1 

Starts off with the very basics, flasitm- CW^t Jr 




Fiberglass: 1 2" x 1 2"Cat H-5650 

Plug-In IC Board 

Fantastic plug^in printed circuit board. 
0. 1 " pi n 3 paetng to accept directly u p to 
14 K 14 pin or 16 pinlCsorup to20' 
'Min^Dip' iCs. Lands are silver pfated 
and a 24 way 0.1 " plug is etcfied into 
One end of the board so that it can be 
used with a 24 edge connector. 0.1" 
spMing K 2.4" (w).x 4" (I). Cat H-561 

DESIGN BREADBOARD 

Thia is an extremely useful board etched and 
punched in such a unique pattern it will accom- 
modate almost alF types of integrated circuits and 
transistor' packages as well as passive parts. Each 
board has over 500 holes punched on 0.1 " grid 
and over 200 separate silver plated lands as well 
as built-in buss bars, it will oven Lat<e the wide 24, 
2S, 36 and 40 pin Dll petkages as well as Eha B. 
1 4 and 16 pin paclcages. Size; 0. V spacing x 3" 

^0 up $1,35 ©Q 

PCS 

Another very useful design for the experirnenter. ^ *l 
Suits 741 type op-amps, with provisions made I 
for just a bout all ci rcu it varia tions. I npu l feedback, 1 Q up 
compflnsation and power supplycomponents are ^^.7& 6a 
all catered for Ideal for on eoffs. Dual circuits. Cat 

Printed 
Stripboards 

Tht ntoiT vtrttEita board of tht loil Etchad Eopp«r 

■trip) jr* pfadniiad pnd pl>i«d rvadyfor ic>ld«r. T^a 
HpJla jiunnariG qruf ftciliucat maHrv* pin i^nttfictiion. 
0. 1 " tpacino Jt 3" xi" . 

^i H-5612 »1" lOupJfiSM 

t^" H Sfll* t^ « ,0 up^ „ 

AquiJiry fjlitad copper tirip board similar to tha 
Enigiiih Varoboard. Coniinuouft pr«drill|«}iinppino on 
a h\^f\ ^nda iniulator. Packad in plttiic ah»atti 14 
••Sura YOU an gntafniihad, aity-io-iDtdar lurfact. 
0.1'* ipoclng X a.Tft" X ia" 
Cai. H-BT12 *0*J <Oup 
* $3.50 ao 



Etching Kit 

Incredible value: a pack consist ingi 
of Ferric Chtoride. DaFo PC pen. 
restn (flux), a sampfe of l=*C board 
pJus instructions - et less than the 
price of the etchant and pen on 
their ownF And the Ferric comes in 

handy 1 3 fi. oz. bottie. 

Cat H-5650 

$A95 



FERRIC 




W'^ 




SOAR 20 MHz 
DUAL TRACE 






Now supplied in a greoi naw no- 
spi IN 6 OL bottle. No more f idd ling 
around with beads and hot wgten 
JRsplacement for kftatchants.) 
CatH-SS52 * * ^_ 
I *Q95 
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10 up $6.50 ea 

Spot 

Face 

Cutter 



Remove copper 

quickly and neatly 
from all printed cir- 
cuit board a nd Ve ro 
boards. Cat H-5176 




1 

Clear Acrylic Sheet 

Ideal for us(ng over panefs, etc - 
makes your project look really P'o- 
ressionnl. Or use for inspection 
panels, protection dcviices. etc. 
0.1 2"thick. sizeisaveryu.seful€" 
tono X 2" wide. . _ 
Cat K 5450 *^ «> 
10 up90C ea 



fcof>« In rri« wodd. lUHtol tTM loel at Ih* JofXw^ivA^ 
Hilf s'*Q and Iti pvopl* tm Known tor twtr ebUy IO 
prodi^fe p;»etikyi JntkunMntt Uc4«IMK-d021 tma 

ipaclDltiulN-lnclrciirFhatanowi toAhig tingttofniul^ 
plfr caYtCK^*nlL hn ot out pf cliculr. 

* lacgm IVrt-fOc* 6" CRT wttti Internal grattCUl«^. 
front panwi toi&M ro^Qlor. 2 KV acC4*«nillOrv 

• CHllnwri,)(-Vop«.rt3llorL2orittnTtninrmDd<J» 
Km, TV'V H (VTd+M lyfre *P|>ariator. 

a Futty ihl*ktodi r«rttchk>g rtgukiKy pcmw VJpQtf 
for accuracy. NgJi frKjuancy »Ht Kl Itni Irtogx 
dfc*^. 



ComrM compM* wtm hro 10:i hook-on prabM 
and ipara fuiM. 

SPECIFICATIONS 

Vaiilcal Fraqutancy k DctlKHon AC iQ H^OC 

4 20 MKt itrfilto lOV/an on i2 toKMt 

1-3-3 t1*p<04e) [ UMHr^dil 

Elwtlnva HJ.i hhc 

OvtrlfHjHjl . ,..[yii 

ModM CH1,CH2, PU*l,Ada)C.1 

jnvvt impcdonca 1 M /3OpF±3 0f 

Mcii Inpki . , «0V p-p or 300 VpC + pwtt JtC 

Cnopf*»qiJflncv. .200 KM] 

Chnnnal SvpcKcnkxi jAC A Ql *l UHl 

Dma Boca Auho O* likffgvva ^ Aufo Modi 

troea If an wWkuM Inpuj ilonal 
SMaaplbna 0.7 i*g h>0iiec/dhion2Q 

nnoM 111 i^2-$ tf«CL x& h' 



",^ 



Tilogailng :«ninvlirlnt. 1 dharniion^ 

be. iV p-p Of nHHfli, Soufc*. InL. CH!. LIrri 

Exi P^Hao. piiN br AuK} Fonoft 30 Hi te 

130 MHi Sync AC, Hf flag. P, 

CaNbFoflorv AS-V p-p«&%, 1 VMziqutirD w^^ 

PQwai i»V.''2*OV*iO\. sd.'flOU] 

Slzt^alglV d%" X 1 1 \^~ I il". i 7 itn 



h 
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LCD 
Multi- 
meter 






Versa 

Strip 

Board 



line >pe«- '■'° 



LARGEST 
SELECTION! 

BEST VALUE IN 

Electronics 

BOOKSL 



"t^X'-i ''^ 



H 
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ing !ha"t you know absolutely noihing ^ 

about electronics. Ir will show you wtiat A ^M _^ 
" the components look like and how to & ^FV 9*) 



connect Ihem into theclrcuit. Nosokler' 
ing required, Cat B-2600 



Volume 2 

Buitding the projects in Fun^ 

way 2 wilf teach you how tP 

, solder onto PCB'» and use a 

* multinrveter. AH useful projects 

Ltoo. Cat B-2605 

it Volume 3 



i«6 
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When you've worked your way 

Through Vplunn«g 1 & 2 you're 
ready for the mcwe complex 
projects described in full de- 
tail in this bocA. Then you 
could be ready for a pb in 
electron cs. Cat fl-2ei0. 



As H-5612 board, taul with pre-cut sfwrt tracks 
malting ii ideat for multi FC work. Plated strips. 
Packed in a pEestic sheath for protection. 
0.1"*p«c]ngx3''xO" CatH-5616. lOuoSKSOea 

MATRIX BOARD i4 sol 

Tough phenolic board with punched holes, tdeal ,« 
for pFDtorypes. bread boards, science pr hobby '^P 
projects. 0. 1 ' spacing k 3 " jt 3 '. Cat H-S310 SI. 30 ea 



PC PINS 



Sl.25/pQCk 




These pins push through 0-V pitch 
matrix board of Vgro board to form 
solder tenTiinals on both skfos Pf the 
bPanJ. Cat H- 55S0 Wtt 9C pinm 1 u p S 1 .00/ pa cV 

PC Pin Connectors 

Ffti tho H-5590 board pjnj, , M 
Hbi many uses. Cat H-S592 ♦*■ 75 
H4tS 10 up Sl.SO/pftck ■tH* 



BUG DETECTOii 



00 



f^nd hidden bugs in ycur home, 
offic* or car, Th is unit i s des igned 
to loCBte miniatuhted radio trane- 
mirtBrt which cm b« pjantsd by 
■tmoet ■TTfon* anvw»>ere- TN» it rut a toy. Cat f-1 OOS 
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Digital Trainer 



For bfeadboerding, digital circuits, 
flip-flops, multi- vibrators, counters, 
encoders, decoders, multtpjexiors, 
de-muitipleners, sequencers, regi- 
sters. LED and 7 segment LED 
disptays, memory devices, etc. 
Specs: fl) AC power jack - 0C-^ 
+1 2V 80OmA; f2) Pov^r switch 
AC adaptor/battery 1 .5V n 4; (3) 
Pulse Sw: two bounce free push 
buttons; (4) Logic switches; (5) 
DC 0/P; DC +SV 750mA for user: 
(6) &023 breadboard: I SSO inter- 
connected tie points: (7) LED dis- 
play: eight LED buffered logic level 
indicators; (8] tlocV range setectkyi 
10"40kHL Power supply |g suit 
[not included). M-9530 t2V 1 
amp S 1 4.95 . Come* corrp kite ViAth 
training manual, a m r%/\«, 
CatP-462S 'j^y" 




The 
Encyclopedia 
ot Electronic 
Circuits 

This GIANT collection of 

electronk: circuits is a 
rnust-hawe referen>ce for 
every buikJflr and design' 
er. Totaling over 1,700 
of the most needed cir- 
cuit schematics, it's per- 
haps the most comfricto 
sourcebook of its tsndl. 
Cat B 1781 



*29 
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World Radio 
TV Handbook 

Abrandneweditbn for 1885 
The most thorough ar^d com 
plete listing of international 
radio and televiswn stations. 

Used as a reference through 
out the wffirld, contains infti^ 
4mation on frequencies, ad' 
dresses, consigns, IP's and 
tats, lots more. Also incli>dei 
sFMKial interest features writ 
ten by specialirts in their owr 
fields, CaiB-2085 



ORDER TOLL FREE 1 ■800-332 5373 
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100 waft Amp 
Module 



^00 watts RMSj 100 dB signal to naJ» ratk) it BItHz: 
That's the 480 imp|rFi«r. The ultfmatft in simplicrtv: »veri 
the ppwar transistors mount on th« ijnfl PCB. Tlie PCB 
heatsink bfKk&l is suwiied. and Iho hflavydut^filMrglaas 
PCB has 3 siikscrearwd overlay to mako tii* consiruction 
avan easier. Idftal for ih* lionw constructor or technician 
wtw wsnij: to 'roll hFo own' smptififlr sysism. 1 V. Us* with 
K-'3438 power supply and M-Ot4'4tran3fonrner 
CatK'3442 •* 





THOUSANDS 
SOlO 




*19 
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50 Watt Amp Module 

$^1495 



Ideal for home st«roo systems. Sama design 
srmplicjtv as the 100 watt module above, bui 
chaaper because ot lower power. And there's 
added economy as two uriKs can he run from the 
one K-3438 power supply. Input sensitivity is 
SOO mV. Suyppliad with exclusive inslructron 
booklet. He^tsink bracheE is supplied but healsir^k 
rtseff is extra. Cat K-3440 *# 



Power Suf»ply 

Full PCB and component Idt for one K-3442 or 
two K-3440 modules. Supplied complete witii 
Sj>ea1(arderhurnp relay and Zen er regulated plus 
a- minus 15V pfeemp rails. Special assen^hly 
instructions Supplied. . ^ ^ 

Cal K 3438 t^*^ ^A^ 



NIGH TECH INNOVATION 
AM STEREO DECODER KIT 




UHF 

Watt 

Meter Kit 



Hov^ you priced a buill up watlmAter 
iQlerly? Juit re)«as«d. (5e« review IMt 
itsue). Featuring strtpljna circuMltv. ftilt 
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General purpose 
20 watt Amp 

A gieneral piFrpose amp as used in 
television, tape players, musical 
instruments, sourid projectors, etc. 
A handy device for any hobbyisi to 
add to hi$ workbench. Cat K'3445 
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ONLY 
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Now you can pk:h up sortie of fhcs« 220 AM 
stereo slortlons broodcottlng utlng ffw 

MoToroki systenri Dejlgrwd to ni nnou wlOe 
bond AM mor>o lu n*r t Vrtiv P^JV a f ort"ijne (or a 
rtew turter when this NHIe beo jly wlill do the job. 
Full cortttructlon detoLti included. K-6320 

LED level meter 

Hare's the onethe beginner can build-and add to 
a mono or stereo amplifier to giive s level meief 
just Ifke those found on %%% imported a nnplifiers I 
Has 10 flreen LED's for display, one yeilow for 
maximum power indication and one red for over' 
load. Requires 10^1 GV at around 50mA (usually 
taken direct from preamp supply). Cat K'3370 

Musleolor Mk IV 

four chase patterns plus auto chase and reverse 
chase AND four channel color org^sn with built-in 
microphone (r>D connection to speakers neces' 
sarv') means you're ready lostegea iFOhtshowl 
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stereo Preamp 

Amazingly versatile irnit can be 
built as a magnetk: cartridge pre- 
amp i| for upgradi ng your stereo), 
a lape preamp or an auxiliary 
preamp with 40,. BE or 80clB 
gain, Cat K-3427 ( Aok 

Mixer Preamp 

Desigined to suit the SOOWamp 
kit. this mixer preamp has 4 
inputs wiih en impedante ot 
100K- suitable for most mics, 
guitafs. etc. Ideal also for use 
withSOWjK 34001 and lOOW 
jK-3442) powof amp modules. 
Ca,K-3035 jj^?? 



Over 573' ontateurs cgn't be wrongi 
ffiafs how many hove now built ouf 2 
metef kll Irv |usi o few months. ITie 
'Commander' covers IhefuH 144-140 
Mhz bond In lOKHz chonnelj (with 
5KHi offset] with full repeotei facili- 
ties bulir in, And it deikvfjrs around ID- 
'S wofts witti □ receiver ienittivitv of 
D.^uVor belteri Comprehensive step 
Uy sfflp conslrucfton manuol p1u) mic- 
rophone A mounting brocket Nolhing 
more 10 buyi Coi K-630A 
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USA Head Office: 390 Conventfon Way 

fiodvTOod CHy CA 94063 
Potlal Addren: PO Box 2249 Redwood CIfy CA 94CM3 
Telephone: (41 S) Ms 8W4 
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Over 60 Stores In 3 Countries 
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U.s,A. OUTSIDE U.S,A. 
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ORDERS ONLY CALL 

TOLL FREE 

1-800 DEAL DSE 
3325 373 

and quote yotjr visa or mastercard number 

12 hours a doyl 

(6am-6pm Pacific Hme) 

INQUIRIES: (415) 368-1066 
Sea adjacent column for shipping charges 
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Robotics 



Building a robot from the bottom up. 



IN THE FIRST FEW ISSUES, WE COVERED 

building a robotics laboratory and 
talked a little bit about robotic 
basics. This month, we'll go a little 
farther and build a simple pro- 
grammable motion platform. The 
platform is essentially two wheels 
mounted on a plywood structure 
on which your control electronics 
will be secured. 

What can you do with a pro- 
grammable motion platform? 
Well, a path-navigation system and 
various control circuits can be 
built and studied using such a plat- 
form. We've all seen movie and TV 
robots that roll around on two or 
more wheels, or those that walk 
on legs. Although walking robots 
do exist, they are extremely hard 
to build; especially for the ama- 
teur experimenter. Given that fact, 
we'll stick with rolling robots, at 
least for the time being. 
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Motion platform 

Figure 1 shows how the move- 
ment of the robot depends on the 
direction in which each wheel is 
spinning. When both wheels are 
turning in the same direction (say 
forward, as indicated by the ar- 
rows in Fig. 1-a), the robot moves 
forward in a straight line. When 
the rotation of botii wheels is re- 
versed, so is its direction, as Fig, 1- 
b shows. 

But when, as Fig. 1-c shows, the 
right wheel is turning forward and 
the left wheel is rotating in the re- 
verse direction, the robot turns or 
pivots left. The robot will turn right 
when the directions of those 
wheels are reversed (see Fig. 1-d). 
Thus, depending on the rotation 
of the two wheels, you can make 
your robot move in any of four dif- 
ferent directions. There is, of 
course, another essential part of 
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FIG. 2 



the platform — casters, which are 
used to stabilize the back-and- 
forth rocking of the robot during 
motion. 

The control electronics, includ- 
ing motor drivers, a complete 
computer-controlled system with 
various sensors, and even an arm, 
can be easily mounted on a 
plywood base. We'll discuss those 
and other options in the coming 
months; but for now, let's stick to 
our two-wheeled device. 

The construction of the platform 
is fairly simple. The first thing 
you'll need is a base. Plywood was 
chosen because it's easy to work 
with, readily available, and rela- 
tively inexpensive. And if you 
make some horrendous mistake, 
you can easily toss out that piece 
of wood and start all over again. 
(That's a sharp contrast to ma- 
chined aluminum, which tends to 
be rather expensive and adds a 
considerable amount of weight,) 

Figure 2 shows a simple oc- 
tagon-shaped base, but you could 
just as easily use a cylindrical or a 
square shape for the platform. 
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Where's Your ELECTRONICS Career Headed? 




The Move You Make Today Can Shape Your Future 



Yes it's your move. Whether on a chess board 
or in your career, you should plan each move 
carefully. In electronics, you can move ahead 

faster and further vi/ith a 

B. S. DEGREE 

Put professional knowledge and a COLLEGE 
DEGREE in your electronics career. Earn your 
degree through independent study at home, 
with Grantham College of Engineering. No 
commuting to class. Study at your own pace, 
while continuing your present job. 

The accredited Grantham non-traditional 
degree program is intended for mature, fully 
employed workers who want to upgrade their 
careers . . . and who can successfully study 
electronics and supporting subjects through 

INDEPENDENT STUDY, AT HOME 

Free Details Available from: 

Granfham College of Engineering 

10570 Humbolt Street 

Los Alamitos, California 90720 



Independent Home Study Can Prepare You 

Study materials, carefully written by the Gran- 
tham staff for independent study at home, are 
supplied by the College, and your technical 
questions related to those materials and the 
lesson tests are promptly answered by the Gran- 
tham teaching staff 

Recognition and Quality Assurance 

Grantham College of Engineering is accredited 
by the Accrediting Commission of the National 
Home Study Council. 

All lessons and other study materials, as well as com- 
tnunications between the college and students, are in the 
English language. However, we have students in many 
foreign countries; about 80% of our students live in the 
United Slates of America. 



Grantham College of Engineering R9-85 
10570 Humbolt Street, Los Abmitos, CA 90720 

Pleose mail me your free catalog which explains your 
B.S. Degree independent-study program. 
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o ALL MAKES 

o ALL MODELS 

o- 7 DAY TURNAROUND 

cFLAT RATE PRICIMG 
BY MODEL 



CALL FOR I NFORMATI ON 

"THE CONVERTER SHOP" 

794 FrankI i n Lakes Ave, 
Franklin Lakes, NJ 7 417 
Tel . t 201) 31J8-8Z29 




ELECTRONIC 

SALVAGE 

PARTS 

Below Wholesale 
Electronic Prices Slashed! 



Condensers 

Capacitators 

IC's 

Transistors 

Diodes 

Triplefs 

Controls 

Resistors 

Speakers 



Yokes 

Antenna Rods 

Fuses 

CATV 

Flyback 

Video Heads 

Needles 

Wire 

and Lots of Goodies! 



You name il, we've got it. 
and cheaper 

call or write for 
free catalogue 

E.S.P. 

2706 Middle Country Road 

Centereach, N.Y. 11720 

(516) 467-9852 (800) 645-5030 



Making an octagonal base re- 
quires only that you cut the cor- 
ners off a square piece of wood; 
that is certainly easier than trying 
to make a perfect circle. The 
plywood should be Va- or Vie-inch 
thick, whichever is easier for you 
to find. The wood need not be any 
thicker than that. Cut the wood 
according to the dimensions 
shown in Fig. 2. 

When building such a base, a 
double-axle wheel assembly 
makes the job a snap. A double- 
axle assembly is simply two motors 
connected to independent axles 
and housed in a plastic case with 
the proper gearing to provide 
enough torque to move the robot. 
(Don't worry about the termi- 
nology used, we'll devote some 
time to it in the future.) 

The final assembly of the robot 
platform includes mounting the 
wheels, which should fit perfectly 
on the shafts of the double-axle 
motor assembly. Mount the motor 
onto the wooden base using metal 
or plastic stand-offs. The wheels 
should protrude through the bot- 
tom of the wooden platform. The 
finished platform with all compo- 
nents in place is shown in Fig. 3. 
Oncedone, it'stime to think about 
building the motion-control cir- 
cuits. 
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Controlling the platform 

Two simple hookups to control 
the platform's motion are shown in 
Fig. 4. Assume that there are two 
such circuits in each example, one 
to control the left wheel and the 
other to control the right. 

Figure 4-a shows a manual 
switch setup that, along with a 
length of wire from the motors to 
the switches, can be used to con- 
trol the robot's movement. When 
S1 is pressed, the motor rotates in 
one direction; when S2 is pressed, 



the motor rotates in the opposite 
direction. 
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That simple setup is great for 
demonstration purposes. But it's 
more likely that you'll want to in- 
terface your robot to a personal 
computer. To do so, you'll need a 
circuit like that shown in Fig. 4-b. 
In that scheme, a logic signal turns 
on a MOSFET transistor, Q1 or Q2, 
which then energizes its associ- 
ated relay. Depending on which 
transistor is turned on, the motor 
rotates in either a forward or re- 
verse direction. 

The driver circuit, a FET tran- 
sistor, requires little power. If the 
speciified unit (rated 60 volts at 400 
mA) is unavailable, feel free to 
make substitutions. The relays can 
be any type that suits the motor's 
power requirements. 

It's a simple matter to write a 
short program that lets your per- 
sonal computer control the plat- 
form. Figure 5 shows a simple flow 
chart for designing a control pro- 
gram to activate the motors. Let's 
assume that this program is look- 
ing at a four-button keyboard, one 
for each direction. When the for- 
ward button is pressed, both 
motors are turned on in the for- 
ward motion. Pressing the right- 
turn button, however, causes the 
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ON THE COYER 

The new, lower-cost MicroTouch Screen^" employs technology to 
offer a combination of durability optical clarity and high resolution 
not previously attainable to touch screen users. The screen, just 
announced by MicroTouch Systems, Inc., features a solid glass 
overlay sensor with a resistive coating bonded to its surface. See 
page 8. 

COMING NEXT MONTH 



Build A Firmware Card 

It allows you to place a 2K or 4K EPROM anyplace in the USR 
memory of your Timex/Sinclair 1000. 

Protecting Your Electronic Equipment 

How to use MOV's (Metal Oxide V^aristors) to protect against 
surges. 

Computer Aided Design 

Using your computer to help prepare schematics or other 

diagrams and flow charts. 
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EDITORIAL 



Incompatibility. 



■"My wife and I were incompatible," the old joke soes— "I didn't have 
enough income and siie wasn't patable." 

Be that as it may the computer manufacturers know that certain words are 
necessary if you're going to sell a computer in today's marketplace. "User 
friendly" is one of the phrases that people look for 

Well, of course. You wouldn't buy an unfriendly computer, would you? 
And if the manufacturer didn't specifically say it WAS friendly chances are 
that there was sufficient reason for that. 

"Free" has always been a sood sales tool, too. Offer somethins for 
nothing, and you may well be on the road to making a sale. "Free" can be 
arr/thing from a truckload of software that the user may never have any use 
for, to an accessory or peripheral that he wouldn't know how to use. It 
doesn't really matter as long as it's "free." 

But what we're rea//y going to jump on here, is the recent plethora of 
advertisements that boast "IBM Compatible." In fact, just about the only 
company that does not use this phrase in their advertising, is IBM itself! 

What does "IBM Compatible" mean? 

If you try to run a piece of IBM software in a foreign computer and the 
computer doesn't explode in protest, I suppose that's sufficient reason to 
call it compatible. Maybe so. But compatibility can come in varying 
degrees. And rtow compatible the computer you plan to purchase may be 
is more important than the mere fact that it is at all compatible. 
Compatibility by my own measure, is the ability of my computer to run — 
with no modification — IBM software, and, in turn, allow me to run my own 
programs on the office IBM machine. Now that's compatibility 

Anything else is advertising. 

It's the old story Cavedt emptor means "let the buyer beware," So the 
next time the salesman says "IBM Compatible," ask him exactly what he 
means. Vou just misht get some very funny answers, 
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LETTERS 



18-Wheei Data Base 

I work as a truck driver; and 
recently pulled into a 
computerized warehouse. The 
dispatcher pushed a card into a 
slot and the next thins I knew, my 
load was ready the biil of lading 
was typed out, and I was almost 
on my way before I had time for a 
cup of coffee! On the way I got 
thinking about it. What would 
happen if the computer made a 
mistake? And is it going to be 
putting warehousemen out of their 
jobs? Where will it all stop? — Billy 
Horst, Clifton, NJ. 

Don't panic. We're a long way 
from a computerized truck driver. 



Warran-Tease 

How can I take advantage of 
some of the tempting construction 
projects if my computer is still 
under warranty? Is there a way the 
manufacturer can tell if I opened 
the cabinet?— Jack Wilton, 
Cambridge, MA, 

>fes Jack, there is. Check carefully 
and you misht find a special paper 
patch cemented over one of the 
mountins screws, or even a drop 
of paint Try to rema/e that screw 
and you break the "seal" reveal ins 
that you tampered with the unit 
The best and safest bet is to wait 
until the warranty expires. 



Wants To Leam 

I recently purchased a 
computer, primarily for use in 
word processing. 1 agree with you 
completely that there is no need 
to learn to program, as you can 
buy better software than you 
could possibly write. But I can see 
several areas w^ere I would have 
modified — the commercially- 
available programs I'm now using. 
I've tried several books, but they 
seem too advanced for me. — Fred 
Sandors, Omaha, Neb. 

Fred, try a local Adult Education 
class in BASIC Pro3rammin3. 
There's nothins like bavins a "live" 
instructor to answer questions. 



COA^UTER PRODUCTS 

For more details use the free 
information card inside the back cover 



TAPE BACKUP, the Mountain 6300 
combo is completely compatible with 
ttie AT&T PC 6300 running under the 
MS™-DOS 2.11 operatins system. The 
hard disk is cable-connected to the 
AT&T PC 630ffs hard disk controller. 
Cabling is provided that allov>/s the 
combo's disk to be connected either 
alone, or in addition to, the AT&T PC 
6300's internal disk. 
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The Mountain 6300 comtio backs 
up 3.4N\.B per minute, with full error 
corrcrtion, and without using deferred 
writes, which could mean a loss of 
data durins a power si itch. The tape- 
t>ackup menu requires that you need 
only enter a "B" for backup, and walk 
away with the assurance that all your 
files will be quickly and accurately 
backed up. There's no need for the 
user to get involved in management of 
the files being transferred, no rewind- 
ing, no track addressing, etc. 



Restoring tape backup data to disk 
is also easy The user can restore the 
entire disk at the same speed used to 
back up, or can choose to restore only 
a single file, or group of files by date 
of creation, or all files in a subdirecto- 
ry or any combination of the above. 

The Mountain 6300 comtM is priced 
at $5,595,00. — Mountain Computer, 
Inc., 300 El Pueblo Road, Scotts Valley 
CA. 

EDUCATIONAL GAME, DrasonHawk, 
is a disk-based adventure-strategy 
game. 

The player controls DrasonHawk. 
The mission is to kill a flying serpent 
that has put a full mountain range of 
creatures under its spell. Flying iguanas, 
phoenix birds, dragon puppies, bats, 
and mosquitos try to keep 
DrasonHawk from gaining access to 
the flying serpent's airspace. 
DragonHavA: destroys them by pounc- 
ing on them from above. However, if 
he stays at one level too long, he will 
also have to battle a violent lightning 
storm. 

Dmson'Hawk has as many lives as he 
has feathers, which are indicated by a 
feather-counter at the top of the 
screen. When all the creatures have 
been eliminated, DrasonHawk faces 
the flying serpent itself The fire- 
breatfiing serpent chases DrasonHawk 



e m T I f I fa-rrn-t-ji 

DragonaMawk" 
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all CNtr mountains and skies until the 
serpent's weak spot is discovered and 
it is destroyed. The player must dis- 
cover that weak spot. 

DrasonHavA: is priced at $29.95. — 
Creative Software, 230 East Caribbean 
Drive, Sunnyvale, CA 94089. 

EXPANSION BOARDS, the Memory 
Companion/PC, are designed for use 
with the Lotus/Intel Expanded Memory 
Specification; they are add-ons that 
provide the additional memory neces- 
sary for using the specification. 
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The new expanded memory speci- 
fication (up to 8M) allows software to 
address RAM in excess of the standard 
640K. Ttie Memory Companion/PC 




CIRCLE 33 ON FR£E INFORMATION CARD 

provides IBM PC/XTs™ (and compati- 
bles) with up to 2M of additional 
memory The board is compatible with 
Symphony tm 1,1^ and up to four 
Memory Compdnion/PC's may be in- 
stalled in a system, increasing the 
memory to 8M. The 64K Memory 
Companion/PC is priced at $349.00; 
the 256K version sells for $395.00.— 
STB Systems, Inc., 601 N. Glenville, 
Suite 125, Richardson, TX 75081, 

STATISTICS PACKAGl,StdMew, is an 

interactive statistics program for the 
Macintosh computer It is designed for 
data analysis by people who work 
with numbers: economists, scientists, 
students, accountants, actuaries, so- 
ciologists, researchers, marketing 
executives, securities analysts, legis- 
lators, political campaign managers, 
and all other professionals who ana- 
lyze data. It is a visual data-analysis 
package that takes advantage of the 
Macintosh computer's windows, pull- 
down menus, and mouse. 

StatView is designed for use on all 
Macintosh formats, including 128K and 
51 2K Macintoshes and the 1 -Mega byte 
LISA equipped with Mac Works, the 
Macintosh emulation disk. StefV/ew 
permits window-scrolling, changes in 
column width, and choice of font and 
font-size for data in a window - small 
for viewing many columns and rows, 
or for ease of reading. Cut, copy or 
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paste operations can be done be- 
tween applications. 

StatView is priced at $199.95.— 
Brainpower, Inc., 24009 Ventura Blvd., 
Calabasas, CA 91302. 

MEDIA SAFE, the Sentry Supreme, 
model 5750 keeps its contents cooler 
than conventional fire-rated safes that 
are used for storing paper documents. 
At 1700°i; the interior of the Sentry 
Supreme remains below 97°f; and the 
relative humidity tDeiow 80%, levels 
well below U.L standards for safe 
media storage. The safe is also large 
enough to protect not only diskettes 
and tapes, but a variety of non- 
electronics valuable, such as micro- 
fiche, photographs, stamp collections, 
and documents. The safe is tested and 
classified by Underwriters Laboratories 
to protect the contents of both stor- 
age compartments at temperatures up 
to 1700°F for one houi: 
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The Sentry Supreme model 5750 
has a retail price of approximately 
$600.00. The larger model 5760 is 
priced at approximately $750.00, — 
John D. Brush & Co., Inc., 900 Linden 
Avenue, Rochester, NY 14625. 



FAST POLL MODEM, the model 9600 
fip is a fast-training 9600 bps modem 
designed for use on multipoint net- 
works. The design combines LSI and 
microprocessor technologies that re- 
sult in high reliability and low power 
consumption. Fully automatic adaptive 
line equalization allows 4-wire full 
duplex private line operation over 
3002 unconditioned leased lines with- 
out manual strapping. The digital 
adaptive equalizer compensates for 
the effects of delay and amplitude 
distortion that would otherwise cause 
intersymbol interference in the re- 
ceived signal. The model 9600 FP 
features an 8 ms RTS-CTS delay for fast 
turnaround time. 
Also featured is a fallback mode, 
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which allows the user to change ttie 
data rate to 4800 or 7200 bps. Mixed- 
rate network operation allows inde- 
pendent or tributary modems to 
transmit to the Host modem at 9600, 
7200, or 4800 bps. The model 9600 FP 
comes equipped with diagnostics for 
isolating problems in the data-commu- 
nications path. Built-in test features 
include local digital loopback, remote 
activated digital loopback, local ana- 
log loopback, remote activated analog 
looptDack, and 511 test pattern genera- 
tion/checking. 

The model 9600FP is priced at 
%^995.00.— Universal Data Systems, 
5000 Bradford Drive, Huntsvilte, AL 
35805-1953. 

EXTENDER BOARD, the model 
3690-26, is designed for personal 
computers, and not only allows in- 
circuit probing of functional boards 
but also presides convenient marked 
test-points for all 98 bus lines on both 
card connectors. The extender in- 
cludes a heavy-duty bracket to 
support cards v^ile troubleshooting. 
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Card -edge-connector contacts are 
gold-cwer-nickel plated for low resis- 
tance and minimum wear Receptacle 
contacts have gold inlays in copper- 
nickel alloy bifurcated fingers. Bus-line 
current-ratings are 5 amps with 200- 
volts RMS or 300-volts DC ratings. The 
bus lines are protected by a solder 
mask to prevent inadvertent short cir- 
cuits while probing, making it ideal for 
experimenters. 

In 1-4 piece quantities, the model 
3690-96 extender cards are priced at 
$45.13 each.. — Vector Electronic Com- 
pany 12460 Gladstone Avenue, Sylmar, 
CA 91342.-^a)^ 
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SOFTWARE REVIEW 



TYPITALL for word processing 

■At last count there were more than 1000 word 
processor software packages. Unfortunately some are 
so difficult to use that just digesting the instruction 
manual tal<es severai evenings. A really sood high- 
performance word processor should require no longer 
than an hour or so to learn, be easy to use, and almost 
never require reference to the documentation. While 
this kind of word processing software is rare, it does 
exist, as TYPITALL for the Radio Shack Model 4. 

TYPITALL is generally unknown because it is the "Plain 
Jane" of word processing, having no cute screen 
displays, menus or individualized function help 
commands to get in their own way The program is 
document oriented, meaning it prepares and saves 
complete documents, not pages or sections which are 
later assembled into a document during printing. 
TYPITALL is specifically designed to simplify boilerplate 
by saving and tagging as files or blocks bits and pieces 
of text that will eventually be incorporated into a larger 
document. In addition to unusual editing ftjnctions, 
TYPITALL has most of the conventional word processing 
features except for a conventional mail-merge. Instead, 
it substitutes instantaneous keyboard entry while 
printing. 

Response to ail functions except for saving and 
reading disk "inserts" is instantaneous because no disk 
cwerjays are used. Unlike most modern word 
processors which use disk overlays for routine 
functions, all of TYPITALL's features including printer 
commands reside in memory along with the 
document, and all functions are commdnd driven, 
providing instantaneous response to any command. For 
example, to completely reformat a document or to skip 
from the beginning to the end of a 6000 character file 
takes about a half-second. To reformat or skip to the 
end of a 25,000 character (4000 word) file takes less 
than 2 seconds. 

Disk overlays are used only for (1 ) The help screens; 
(2) Hyphenation — ^which is done when the entire 
document is complete and ready for printing; (33 An 
optional integrated spelling checker; (4) customizing of 
the program. Somewhat unusual, either temporary or 
permanent customizing can be done on-the-fly by 
leaving the program, making the changes, and then 
returning to exactly where you left off.) 

TYPITALL requires a TRS-80 Model 4 computer with 
one or more disk drives and any commonly-used 
operating system such as Radio Shack's own TRSDOS 6 
or the aftermarket DOSPLUS IV (A somewhat similar 
version of Typitall 2 for the Model I and III computers 
will run under any DOS, including NEWDOS.) The 
program requires about 15K of RAM, leaving 33K for the 
document. There is no computer lockup if the full RAM 
is used since a full or partial dump to disk can be 



made because the program does not require 
additional memory to call in a disk overlay Similarly, if a 
disk is full the user can install a disk in any drive and 
instantly save to the disk. If something causes the 
computer to hang (which is unlikely), a full reset of the 
computer and reenter of TYPITALL will come up with 
the document in the condition it was in just prior to 
whatever caused the problem. Short of turning the 
computer off, it is essentially impossible to accidentally 
lose an active document. 

Because the program is document oriented the 
editing commands process complete sentence 
elements. In addition to conventional cverwrite and 
insert, with a single command the user can delete or 
exchange words, sentences, or paragraphs with the 
previous sentence element, or randomly exchange 
blocks or pages throughout the document, or delete 
pages or any marked portion of the document. An on- 
the-fly line insert mode splits the screen so an insert 
can be viewed independently of what was v/ritten 
earlier, and the line can be independently edited. 
Touching a key instantly closes up the line and 
reformats the entire paragraph if the line insertion is 
more or less than a full line length. Any change to 
anything anywhere in the document automatically 
reformats text until the next end-of-paragraph marker or 
carriage return. Although TYPITALL is superfast in 
handling text, its speed requires extra care when 
deleting anything because the program has neither a 
paste nor a holding buffer: a deletion is gone forever — 
there is no recovery 

Boilerplate is under complete control of the usei; not 
the program. Unlimited blocks with conventional 
filenames or labels A through Z can be marked and 
saved as either marked blocks or text blocks. Saved 
text blocks are handled by the program as 
conventional text or document files, and can be called 
back and inserted at the cursor position, chained in 
serial order, or chained to the end of the file, A labeled 
block is inserted into the text along with its label, 
leaving it premarked for easy relocation. 

Although the screen can show the text as it will be 
phnted on a line-by-line basis, the display isn't "what 
you see is v^+iat you get." If the screen width is the 
same as the printing width the display will show the 
proper words per line, but only left Justified, like a 
standard typewritten page. 

Except for an undelete, TYPITALL can do almost 
anything, and do it better than most vrord processors. 
If it was available for computers other than than the 
Radio Shack Model 4 there's a good chance that, like 
WordStar, it would be a legend in its own time. 

TYPITALL, Howe Software, 14 Lexington Rd., New 
City NY 10956, For Radio Shack Mode! 4 with one or 
two disk drives.-^a)^ 
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OUCHSCREEN 
ECHNOLOGY 

Touchscreen technology can vastly simplify computing. 

MARC STERN 



■How many times have you heard it said that 
computers will make your life eastet; only to turn 
around, fire up a microcomputer and have your day go 
anythins but smoothly? If you're like any computer usei; 
you're probably thinking about all the contortions you 
have to go through to do a simple task. 

Just look at telecommunications. You want to dial a 
number and transfer data or communicate with a 
second party You turn on the computer; find your 
telecommunications program,- start the disk operating 
system; load the program into memory just to get set. 
You've just achieved step one. Step two requires you 
to have the program originate the call; dial the number 
and connect to the remote system. Somewhere in 
there — at some time — you also had to set the program 
up so it would work correctly with the person you are 
trying to contact. 

The same is true of any function in the 
microcomputer world. Microcomputers are powerful 
beasties, waiting to do your bidding. Getting that 
bidding done can take some doing on your part. 

Let's say you are using a program which requires you 
to continually input information from the keyboard. You 
answer a series of questions which appear on the 
screen. These may be leading to a relatively simple 
conclusion, such as setting your microcomputer's 
printer port; communications port, or clock. Along the 
way you must continually hit various keys to answer the 
questions and then wait until the program updates the 
microcomputer As you work with the system, you think 
there must be a better way of doing things. 

Well, many in the microcomputer world agree with 
you and that's why there's a burgeoning number of 
input devices on the market, all aimed at making life 
easier There's the mouse; the digitizins tablet; the bar 
code readet; and light pen, All of these give you an 
alternative input method. The keyboard, considered by 
many to be THE input device for a microcomputer isn't 
the only one, nor is it the best. 

Many times, one of the alternative devices will work 
equally well and, more efficiently In an environment 
which requires vast amounts of information input, an 
optical character reader may be the best device, 
followed by a bar code reader or light pen. Ot; let's 
take a manufacturing environment. In this type of 
atmosphere, a keyboard would prove more of a 
hindrance than a help. Or, in a situation vs+iere a system 
merely wants to know your choices, so the work, a 
simple mousepointing device may be the answer 

In all of this, there is still another device, v\iiich. 



while it is complex, makes the use of a microcomputer 

simple, the touchscreen. 

There's much more to touchscreen technology than 
this, but, in its simplest terms, this is all there is to it. To 
the user, everything appears very simple. All he has to 
do is press an area on the screen to access a function 
and the computer does the rest. 

Underlying this, of course, is a program and 
complicated input and output routines which take the 
simple pointing action and turn it into the action you 
have chosen with your pointing finger It's all 
completely natural, the sort of thing that instinct tells 
you to do — ^you point. 

Typical applications of touchscreen technology 
include microcomputer-based directories; automotive 
electronics — Buick Electra, for example; simple 
manufacturing inventory; computer-aided 




FIG. 1— CRT IN FORD 1985 Mark VII Comlech displays driver 
intormation and permits manipulation oi sucii items as cli- 
mate control simply by touching the screen. 



manufacturing environments, and the like, or any 
environment which doesn't require keyboard input or a 
keyboard would be inappropriate. (See Fig. 1) 
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FIG. 2— MICROTOUCH (TM) SCREEN used with interactive 

videodisc system from Visage, Inc. for poinl-ot-application 
where users can select vacation travel arrangements. 

Three technolosies 

At the moment, there are three types of touchscreen 
technolosy 

The first is the traditional resistive, plastic-type; the 
second and newest is the resistive-capacitive glass- 
type, and the third, based on a different technologx is 
the light emitting diode-type. 

The newest expression of touchscreen technology is 
offered by MicroTouch Systems Inc. of Woburn, MA. 
(See Fig. 2.) This company has come out with a 
touchscreen which eliminates many of the problems 
associated with plastic touch-sensitive screens. 

For example, traditional plastic touchscreens are 
prone to damage from sharp objects, such as pens or 
pointing stylii and they cut down on the optical quality 
of a computer's video display Further, the sandwich of 
plastic overlays and mechanical dots used in traditionai 
touchscreens also degrades a display image. 

The MicroTouch screen employs a solid glass sensor 
and bonded overlay to handle its functions. This type, 
since it is more impervious to damage, offers greater 
long-term reliability than traditional technology 

A plastic-based touchscreen system is actually a 
sandwich system. 

Usually employing two or more sheets of plastic and 
a center electromechanical sheet covered with dots, 
the plastic-based system uses those dots to represent 
information to a touchscreen controller Changes in the 
resistance of the middle layer indicate positional 
information. That controller, in turn, takes the information 
wtiich has been generated by a user's touch and turns 
it into digital information for use with a driver program 
in the microcomputer's memory In turn, the driver 
program interprets the touch to mean an action and the 
microcomputer supplies the solution. 

If you look at a traditional touchscreen system, you 



will see the plastic overlay is linked with the 
microcomputer either through a parallel or serial port. 
In those cases where the system is built into a 
microcomputer; the touchscreen occupies the spot of a 
logical device in the microcomputer's memory This 
means that although the device may not actually be 
present physically the microcomputer thinks it is there 
and accepts its input. 

The linkage between the touchscreen and its 
controller is handled via a bus which is connected to 
the dot screen that is sandwiched between the two 
plastic layers. Those layers are coated with an 
electrically conductive material and make contact with 
the center dot layer The changes in electrical resistance 
that are generated when contact is made determine the 
input for the controller in the system. 

The touchscreen's bus operates on the X-Y axis of 
the screen and positional inputs are determined in this 
manner The contacts at the vertical sides of the screen 
act as the X-axis, while the contacts along the 
horizontal act as the Y-axis, 

One drawback of this type of touchscreen system is 
that it is rather coarse in its positional inputs. Since the 
plastic is very flexible, when a user touches a certain 
area of the screen many X-Y positional inputs are 
generated at once. This mass of information is sent 
along the signal bus to the controller; which determines 
the action to be taken. Since so many dots are 
accessed during a touch, you can see it is impossible 
to have the system act in any more than a broad 
manner: Unless the driver program changes to a new, 
more finely tuned function, the touchscreen is 
incapable of rendering finely tuned input 

Another solution 

A more durable solution to the plastic membrane is 
an LED touchscreen. Again, this system depends on an 
X-Y axis arrangement, but, instead of using a plastic 
membrane and electromechanical dots, it uses a rim of 
LEDs and detectors on the perimeter of the video 
display tube. 

This has the advantage of not detracting from the 
optical clarity of a display device, but, like the plastic- 
based touchscreen, it is incapabfe of high resolution, 
due to size constraints. No matter how small the LED is, 
it and its array is still large in comparison to the video 
display screen and its positional inputs are very broad. 

For example, let's say you break three LEDs vertically 
and four horizontally with your finger That is a fairly 
broad area, using even mini-LEDs. So, you can see that 
resolution is low and, unless the driver program is 
ready with multiple screens and new choices, then the 
functionality of this type of technology is limited. 

It is an interesting technology itself, though. 

To picture an LED-dnven touchscreen system, think of 
the screen of a microcomputer itself Surrounding the 
screen, and raised slightly above it, is a bezel 
containing the ring of LEDs and detectors. Connected 
to the back of the bezel is the LED system's signal bus, 
v*tiich interacts with the touchscreen controller. That 
controller can either be in the CRT housing or within the 
system box. It takes the rough digital positional inputs 
and sends them on to the microprocessor for 
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processing. Usually the controller is an intelligent signal 
processor which, like the processor in a plastic- 
membrane system, may either be recognized as a 
logical parallel or serial port. 

In action, the LEDs emit a crisscross grid of infrared 
beams over the surface of the display tube and merely 
breaking the beams causes the positional input to 
register in the controller 

The problem with the LED touchscreen is not only its 
basic coarseness, but also the fact that the IR beams are 
suspended a distance abcwe the highest point on the 
surface of the curving CRT screen. This can translate to 
parallax problems for the system. The signal processor 
must have error correcting capability and this increases 
its complexity One advantage to this system is that its 
digitization is almost instantaneous. Since the \R beam 
is either continuous or broken (on or off), its inputs are 
digital and this can eliminate a layer of conversion 
(analog to digital) since the voltage is on or off. 

A new technology 

Representing the newest resistive touchscreen 
technology Is that developed by MicroTouch. This 
technology has certain inherent features that make it 
more reliable that older fomns. For example, since It 
doesn't rely on plastic membranes, its durability factor 
is higher, which is important In a heavy use 
environment. It provides the microcomputer user with 
greater display clarity And, since it is part of the 
touchscreen, no parallax problem. 

The key to this system — and systems like it — is a 
solid glass sensor It features a solid glass overlay with a 
resistive coating bonded to its surface. The key to this 
system is capacitlve coupling between the object used 
for pointing and the surface. This coupling changes the 
resistive qualities of the glass and Information Is 
generated. (See Fig, 2.) 

Almost Immediately you can see the advantages of 
this system. However, it has some advantages which 
aren't that apparent, such as hlgh-nesolution capability 
With this t/pe of system, a CRT now has 256 by 256 or 
65,536 touch points. With this type of resolution, it 
should be possible to increase the Information content 
of a program screen and also make the driver program 
fer more efficient for the user Instead of having to page 
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FIG. 3— BLOCK DIAGRAM illustrates simple touchscreen 
system. 



through screen after screen of material, most of the 
choices are presented on one screen. 

This system is also capable of nearly instant reaction 
to multiple touches. With a sampling rate of 50 points 
per second, a user can make choices far more quickly 
than with other systems. It can transmit touch data In 
either a stream mode or in a one point per touch, point 
mode. This means you can have some detailed screens 
of information available for the user Typically plastic 
membrane and LED systems have lower sampling rates 
and are more limited in their functionality The sampling 
rate does rely on the type of controller used, but, you 
will find most touchscreen systems have a 10 to 30 
point per second sampling rate. 

Driven by a microprocessor, this type of system also 
is system-independent It uses an RS-232 senal link to 
communicate with the microprocessor in a system unit 
and is capable of operating over a range of 110 to 
9,600 baud. It provides a multiplexed, auxiliary RS-232 
port for a terminal. (See Fig. 3) 

The microprocessor handles several functions. Since 
ttie signals generated by a touch on the screen are 
actually changes In electrical voltage, they are analog in 
nature and must be converted to digital form before 
they can be used by the touchscreen's controller. The 
touchscreen's intelligent controller performs the analog- 
to-digital conversion and then sends those signals to 
the controller The controller; t/plcally an 8-blt 
microprocessor, has four Read-Only Memory (ROM) 
based commands, including mode, which permite the 
user to select the point, stream or inactive mode (no 
touch data transmitted so a CRT can be used normally); 
calibration, which aligns the touchscreen v^lth the CRT; 
data format, which allows the selection of decimal, 
hexadecimal or binar/ data representations,- resent, 
which returns the controller to the stream mode and 
decimal format, clears the output buffer, and runs a 
diagnostic, and command-point, which is available for 
the creation and management of special touch zones 
on the screen. 

Since this type of touchscreen is system 
independent, it also includes programming capablllt/ 
to handle the needs of various microcomputer systems. 
Different data formats and calibrations can be 
programmed and stored in an electrically erasable 
programmable read-only memory 

A breakthrough 

Until now, touchscreens have generally lacked the 
definition and durability to make them effective in 
many environments. Since their resolution was low; they 
needed copious software to handle their tasks and this 
constant need to refer to new screens of information 
slowed down efficiency With a system such as the 
new high-resolution ones now appearing on ttie 
market, this has changed and the user can have one 
screen handle many functions, which speeds efficiency 
And, since the coating is bonded to the glass In new 
systems, it means durability should be very high. It 
represents a breakthrough which will make 
touchscreens a very real alternative input 
technology -^CD^ 
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VOICE 
REPRODUCTION 



More than 5 seconds of speech with 16K. 

JASON M. KINSER 

■Timex-Sinclair users may have experienced the same 
feeling. My brother and I were discussing our 
computers. He owns a Commodore 64 and I have the 
Sinciair He iaughed because his computer could do 
"real" things. He had hi-res, and sound, and color 

Interfacing 

The Sinclair has no speaker but it does have the two 
cassette interfaces. 

An operational amplifier with a speaker connected 
to the mic-jack interface of the computer will serve as 
the speaker Likewise, a microphone with an amplifier 
can be connected to the ear-jack interface to act as a 
microphone. The connecting cables are provided. 

The cassette interfaces are tied directly with the TV 
and somewhat directly to the data bus. Being 
connected to the TV eiimininates the need for one of 
the amplifiers. (See Fig. 1 .) 

Since the data bus, cassette interfaces, and the TV 
drz all tied together all of the following programs must 
be run in the FAST mode. The SLOW mode will keep 
the display runnins and this will drown out anythins. 

Noise from nowhere 

The first task of voice synthesis is to have the 
computer produce simple frequencies. These 
frequencies are single-amplitude square waves. Voice 
reproduction will be just differing frequencies. 

Access to the mic-jack (output) or the TV speaker is 
handled by the machine language command OLIT 
in)/\. This command takes the contents of the 
Accumulator and dumps them onto the data bus. The 
contents are then sent to device number "n." 

There are 256 device numbers. The ear-jack is FE and 
the mic-jack is FF Therefore, OUT (FF), A is used. 

This will output one pulse. The signal coming out of 
the machine will oscillate according to tiie bit pattern 
of the Accumulator These oscillations are too fast to 
produce an audible tone. They are, however, used to 
change the flavor of the produced tones. 

The frequencies are determined by the amount of 
time between the output of the Accumulator This can 
be set by the prosrammer The following program will 
produce simple frequencies dependins on what is in 
register B. This holds the length of the wait before the 

All photos by Bruce WIttenmyer 




FIG. 1-AUTHOR POINTS TO SCREEN as computer runs in the 
"speaking" mode. TV lines fliclter according to outputted 
sound. 



Accumulator is sent on to the bus. 

The Accumulator will be accessed until BREAK is 
pressed. G^LL 0F46 is the subroutine which will 
recognize BREAK. If it is pressed it will retum from the 
subroutine with the Carry low. 

The Accumulator can hold any number. Also the 
screen will display the noise being produced along 
with the bit pattern of the Accumulator 



LD A, FF 


3EFF 


OUT (FF), A 


D3FF 


LD B, 66 


06 66 


CALL 0F46 


CD 46 OF 


RETNC 


DO 


DJNZ FA 


10 FA 


JR 


18 F2 



The voice reproduction will consist of inputting a voice 
and having the computer reproduce it. 

The input into the machine must be done through the 
cassette interface (see Fig. 2). If a microphone with an 
amplifier is not available, then record the voice and play 
the recording into the computer It is more work, but 
better than nothing. (See Fig, 3,) 

inputting is similar to outputting. Instead of OUT (n), A 
the comparable IN A, (n) is used. When using the ear-jack 
IN A, (FE) is used. 

Unfortunately, the input does not record all of the 
information. It only sees a threshold. So, the incoming 
signal is recorded as high if the signal is above the 
threshold, and low if it is not. The machine will not see 




FIG. 2— THE COMPUTER with audio amplifier and mike con- 
nected to cassette interfaces. The program seen on the 
screen is a representation of the machine code program. 
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FIG. 3— MICROPHONE IS CONNECTED TO AMPLIFIER which 
enters the ear-jack of the computer. Mic-jack is unconnected 
but will connect to another amplifier and speaker. 

how far abwe or below the sisnal is. 

The accumulator will have either 39 or B9. The only bit 
that makes any difference is bit number 7. (Sometimes the 
lowest bit alters, but this is independent of the incoming 
signal.) The highest bit is rolled off and saved in succes- 
sion. 

The bad news is that the wave cannot be stored 
completely Only the frequency is stored. The amplitude 
is lost. Voice reproduction is still possible though. Some 
clearness will be foregone. 

The good news is that now each byte can hold eight 
different samplings of the signal. This increases the 
amount of speech time by a factor of eight. This allows for 
almost six seconds of speech. Generally, a 64 K machine 
would allow only 2.5 seconds of speech. 

The only remaining problem is to find someplace to 
store the data. The data can be stored in a RAM statement, 
but you first have to make a REM statement 13,000 charac- 
ters long. The data could be stored in a string, but these 



MICROPHONE 




"OUTPUT MODE CONNECTIONS- 
FIG. 4 — BLOCK DIAGRAMS reveal input and output mode 
connections. 



are easy to erase and move around in the memory The 
data could be put above the RAMTOR but this cannot be 
saved on tape. For this demonstration, the data will be 
put above the RAMTOR 
First move the RAMTOR down. 

POKE 16389, 77 
POKE 16388, 56 
The first location for data storing is 19768. There are 
13,000 bytes afterwards set aside for storage. 

The following program will load the data. It is best to 
put the program in a REM statement. Enter the first basic 
command as a REM statement with at least 71 spaces 
following. That will make the first available position for the 
start of this program 16514. 

LD HL, 4D38 21 38 4D 
LD C, 32 OE 32 

LD B, FF 06 FF 

LDD,08 16 08 

IN A, (FE) DB FE 

RLA CB 17 

RL E CB 13 

CALL OF46 CD 46 OF 

RET NC DO 

DEC D 15 

JR NZ, F3 20 F3 

LD (HL), E 73 

INC HL 23 

DEC B 05 

JR NZ, EC 20 EC 

DEC C CD 

JR NZ, E9 20 E9 

RET C9 

Reproducing the signal is as simple as putting it into the 
machine. The data will be accessed one bit at a time. If 
the bit is high then the contents of the Accumulator are 
put onto the data bus. If it is low, then that part of the 
program is bypassed. 

The following program is the output. It will take the 
same data that the computer received and kick it back 
out. The program should also be put in the REM state- 
ment. It will start at 16545. 
One section of the program may seem a bit useless. 
LD B, 01 
DJNZ FE 
This is a wait of 1 . It can be used to slow dowm the 
voice by loading B with another number Inserting this 
into the first program can speed up the voice when it is 
replayed. There are still other uses of this routine that are 
still being explored. It does slightly slowdown the repro- 
duction, but it is not noticeable unless a pure tone is 
being compared by its reproduction. 

Now it is ready Run the first program and immediately 
input a voice. Next tum up the TV speaker or tum on the 
external speaker and run the second program. (See Fig. 4) 
What will be heard are the frepuencies of the original 
voice. It will be slightly rough. Remember, the TV will add 
some fuzziness to the voice. The best response is output- 
ted through the mic-jack. 

Now my brother is down to only one laugh. He can no 
longer laugh about hi-res or his sound any longer Of 
course, he sti 1 1 laughs about the the color that h is comput- 
er produces, but he who laughs last...<4®^ 
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EMULATING 
PRINTERS 



Resolving some incompatibility problems 

HERB FRIEDMAN 

■The difficulty with an(ythins as dynamic as personal 
computing is that perfectly suitable and costly 
equipment can become obsolete and unusable. This is 
particularly true of pnnters, whose functions, features 
and characteristics are rapidly outstripped by the level 
of technical competence expected of the user, and by 
new hardware and software. For example, althoush the 
conventional 80-column printer is more than adequate 
for most of the typical office routines, commercially 
prepared spreadsheets intended for business use have 
become so Iar3e and complex that an 80 character line 
barely conveys the desired information. Many of the 
latest spreadsheets require a 130 column line, or 
sidewise printing for an endless number of columns 
per line of printing. 

While most matrix printers can be programmed to 
print "mice type" — meaning 16 to 18 characters per 
inch, which produces at least 132 characters per line 
on 8-1/2 inch wide paper — virtually all printer manuals 
assume the user has some level of competence as a 
BASIC programmer and can write a short program 
routine to configure the printer for "mice type." The 
BASIC program is necessary because few application 
programs have a direct way to send the printer control 
codes used to configure the printer Configuration via 
the printer's control codes must be done through a 
BASIC program. 

In the early days of personal computing most users 
had a working knowledge of BASIC, today more often 
than not a personal computer is a business tool, and 
fevv users have any idea what programming or BASIC is 
about: Telling a user to write a short BASIC program for 
a printer is confusing and unproductive. 

None of the older printers and almost none of the 
new non-IBM printers are 100% compatible with the 
characters produced in IBM computers by ASCII codes 
higher than 127, yet the IBM PCs and their clones are the 
standard of reference computer for the small 
businessman. Although a few of the latest non-IBM 
printers can reproduce from some to most of the IBM 
PC's graphic and foreign symbols, at the time this article 
was prepared none reproduced all characters 
prco/ided by IBM compatible computers. It gets sort of 
sticky when you run a commercial applications 
program that is supposed to print a musical symbol, or 



even the omega symbol for resistance, and all your 
printer turns out is a blank space or characters bearing 
no relationship to what is seen on the screen. 

The printer's computer. 

The major reasons for the character incompatibility of 
specific matrix printers and computers are: (1) 
Manufacturers attempt to marry ttie consumer to a 
particular line of hardware; (2) matrix characters are 
generated by a computer built into the printer itself, 
and it is this computer which responds differently to 
ASCII input signals: The very same ASCII codes that 
cause one kind of printer to generate graphic lines will 
cause another printer to generate itallic or conventional 
characters. Actually reasons 1 and 2 are interlocked 
because a manufacturer of a complete line of 
computer equipment can easily modif>f his software to 
work properly only with his particular line of printers 
and vice versa. 

Software for hardware 

The way to resolve printer incompatibility is to use 
applications software either as a substitute for a BASIC 
program or as an emulator for hardware. Depending on 
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FIG. 1— PRINTER CONFIGURATION SOFTWARE lets the user 
program a printer's functlon(s) through menu selection in- 
stead of a eASIC program. This menu, from Adapta-Print, 
allows direct selection of forms control and printer ports. 
However, while the user can select a serial port for the printer, 
the port had to be previously configured for serial parameters 
through the DOS MODE command. 
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your particular printer tlnere are three ways this can 
accomplished. 

First, we have the substitute for a BASIC prosram. 
Virtuatiy all printer manuals show a few samples of 
BASIC prosrams that misht be used to send the control 
codes which confisure a matrix printer for some 
unusual font, such as double width characters, "mice 
type," itallics, or enhanced characters (correspondence 
quality). Aside from needing a working knowledse of 
both printer control codes and BASIC prosrammins, 
usins BASIC for configuration becomes unwieldy if it 
handles all possible printer functions, and there often 
isn't enough space on a disk to hold BASIC, the printer 
configuration program, and the applications software. 

The best way to handle control code programming 
is to avoid the whole thins with printer confisuration 
soft/^are, a special program that is generally booted 
through a batch file so the first thing the user does is 
configure the printer 

A particular advantage of independent configuration 
software (compared to a simple BASIC program) is that 
the software can automatically translate control codes 
so the correct one is sent to the printer when the user 
makes a menu selection. For example, the Epson, 
Okidata and Hewlett Packard printers employ different 
control codes for emphasized printing. If you were 
doing your own conriguration through a BASIC program 
you would have to keep track of the correct codes for 
the various printers. This isn't true if you use a printer 
package such as Adapta-Print (Computational Systems, 
Inc., One Energy Center; Pellissippi Parkway, Knoxviile, 
IN 37922), which provides printer configuration from 
the menu shown in Figure 1. 

Adapta-Print is initially configured through an 
installation program for the printer control codes of a 
particular kind of printer The installation provides 
automatic translation of a menu-selected feature into 
the proper printer codes for a specific printer. If the 
user selects emphasized printing, the program 
generates the correct control code for the installed 
printer Typical of most printer configuration software, 
Adapta-Print permits stacking of control codes. As 
instructed by the menu, a user might enter a 20 for 
Double Width printing, then a 14 which would provide 
emphasized double width printing, and fnally a 15, 
which would produce "near letter quality" double- 
width characters. (Actually, the menu selections can be 
entered in any order). 

Creating characters 

The second level of printer configuration software 
creates characters which are beyond the normal 
capability of the printer While virtually all printer 
manufacturers provide some graphic symbols in 
response to ASCII codes above 127, there is no 
standard set of graphic characters: Printer A doesn't 
produce the same characters as printer B in response 
to ASCII codes higher than 127. Although many printer 
manufacturers go their own way because there is no 
officidl standard for the graphic codes, IBM has set a 
defacto standard for graphic characters, and much 
commercial software utilizes the IBM graphics set. 



Unless your printer is 100% compatible with the IBM 
graphics characters— and few are even partially 
compatible — ^what you get from a printer is not vMat 
you see on the screen. AAany of the most popular 
printers print the horizontal and vertical lines, and the 
math and foreign characters of an IBM-compatible 
screen display as itallic characters. 

Short of replacing the printer, the way around this 
problem is printer software such as The DigiCon Print 
Package (Digital Concepts, Inc, Inc., PO. Box 8345, 
Pittsburgh, PA 15218), v^ich is intended for Epson and 
Epson-compatible printers. In addition to other printer 
control functions, the DigiCon package uses the 
printer's addressable dot printing feature to generate its 
own fonts (type styles) such as script, block, and 
conventional characters, all of which duplicate all 56 
characters in IBM's Set 1 and Set 2 character sets. 

As shown in Figure 2, a dump of each DigiCon 
character set is mapped so the user can instantly 
determine the decimal ASCII value for every IBM 
character; information that is necessary to easily 
incorporate the IBM graphics into programs and 
documents. The ASCII values are determined by 
locating the vertical (left side) and horizontal (top) 

DEFAULT Character Set 
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FIG. 2a— THE DIGICON PRINT PACKAGE generates complete 
IBM graphics printer character sets. This one Is for the default 
character set. The numbers along the left and top edge 
provide the ASCII code for each character. The omega symbol 
(used to Indicate resistance) rs ASCII 23 + 4, or ASCII 234. 
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values for a character For example, the upper case A is 
ASCII 065 (or 65); the omesa symbol used to represent 
"ohms" is 234, while the international s/mbols for male 
and female are respectively Oil (11) and 012 (12). 

The characters are attained by print! ns through the 
DisiCon program, which means that the original file 
must be saved in ASCII. If you have a WordStar file it 
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FIG. 2b— SINCE DIGICON GENERATES the characters inde- 
pendently through dot-addressable graphics, it can generate 
various type faces, such as this "script" font. 
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FIG. 2c-DIGIC0N'S CONVENTIONAL printer control tunc- 



must be converted to ASCII (yes, it can be easily 
done), while a PFSiWrite file can be saved directly in 
ASCII, The same is true for data files or anything else: 
they must be in ASCII in order to be processed 
properly by the DigiCon system. Screen dumps are 
unaffected by the conversion — they do not print what 
is seen in the screen — because the dump goes directly 
to the printer, bypassing the conversion software. 

Load your own 

The most convenient way to accommodate the IBM 
graphic characters — ^which is arranged in two Sets — is 
by programming the printer to recognize and generate 
the characters directly from conventional software. Low 
cost programmable printers like the Epson FX+ series 
are a recent concept for personal computing. The FX + 
has its own character set in ROM as well as RAM, which 
can be user configured with a user-designed font, A 
program such as the Printer BOSS (Connecticut 
Software Systems Corp., 30 Wilson Ave., Rowayton, CT 
06853), which offers conventional control code 
configuration for Epson printers, can also program an 
FX-H printer to recognize and print IBM's graphic 
character sets. The printer can respond directly to the 
orgina! applications software without the need for an 
intermediate ASCII-only print mode. Figure 3 shows the 
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FIG. 3— THE PRINTER BOSS can actually configure a printer 
so the printer itself "thinks" It's IBM compatible. It does this 
by downloading a character set{s) into the printer's memory. 
The only limitation to this method is that it is presently avail- 
able only for the Epson FX printer series. 

large menu selection screen of the Printer BOSS, which 
permits the user to program both the printer control 
codes and the character font at the same time. 

A programmed font is the ultimate emulation 
because the printer itself functions as conventional 
hardware, meaning that it does not require 
intermediate translation software. Even screen dumps 
will produce the accurate hardcopy of the screen 
display 

Because of the pervasive influence of IBM most 
printers will reproduce the complete IBM character and 
graphics set(s). Until then, or until you're read"/ to 
purchase a new printer; tine best way to generate 
unconventional type styles and characters is to use 
software that emulates hardware.-^CD^ 
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right motor to rotate backward 
while the left motor rotates for- 
ward, causing the unit to turn 
right. And so on. 

You may be wondering where to 
get the motors for the two-wheel- 
ed device we've described. We've 
found that for motors, and the 
many other parts that we'll be 
needing in the coming months, 
there's no better place than a sur- 
plus store. But some of you may 
live in areas where suitable surplus 
outlets simply do not exist. So for 
you, the following firms can sup- 
ply suitable motors by mail: Ed- 
mund Scientific, 101 E. Gloucester 
Pike, Barrington, N] 08007, 
Phone— 609-547-3488 (motor as- 
sembly part No. B31-827, $4.95), 
and H & R Corporation, 401 E. Erie 
Avenue, Philadelphia, PA 19134, 
Phone 215-426-1708 (motor assem- 



bly, part No. TM22K638, $4.95). 
Those firms list in their catalogs 
many different motors, motors 
with wheels, and even complete 
robot kits, 

Next time, we'll take a look at a 
commercially available robot. In 
the meantime, why not get started 
on your mobility base? R-E 
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Students, engineers or technicians — 
upgrade your micro-processing skills 
with the new Micro-Professor IP. 

The MPF-IP features: 

• extensive software support 

• more built-in memory 

• improved keyboard 

• larger display 
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world of micro -processing. Invest now! 

Plus-FREE GIFT 0"'i' $179.95 

G Clieck thu box for FREE 

ProE<''rnniinf and 
Initrfacini [txibook ^hen 
Y<M order wiihin 7 day». 4 
SI1.S5 value. (IncludT 1 
tS.M jKHUgt fc ' 

huidlinc) 

For immediate action ca 



if^*^pt. HI 
1^^ l+SOl N.K. 



REOMS 
14803 N.H. 40th 
Redmond. WA 9305J 



TOLL FREE: 



1-8004264044 



Full inoney back guarantee. ks4> 



3 



CIRCLE 111 ON FREE INFORMATION CARD 93 



Drawing 
Board 

Designing microprocessor-based circuits 



tN THE PAST, we've SPENT PLENTY OF 

time talking about gates, latches, 
flip-flops and counters. After all, 
anyone interested in circuit design 
needs a clear understanding of 
what those elements are, how they 
work, and how they can be used. 
Although logic families have 
changed — DTL having given way 
to RTL, and RTL to TTL and CMOS 
technologies — the basic design 
approach has not. Flow charts, 
block diagrams, and other paper 
work are all still necessary to ob- 
tain a final product. 
Some time ago 1 stated that cir- 
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cuit design should begin with 
basic building blocks. But as tech- 
nology advances, what once was 
an exotic part becomes so com- 
mon that we begin to think of it as 
a basic element. And that's cer- 
tainly true of the microprocessor. 
Many people think that micro- 
processors are computers. Well, 
they're not. Computers are one 
application of microprocessors, 
but not the only one. Micro- 
processors are IC's that accept in- 
structions, move data from place 
to place, and perform logical oper- 
ations. 
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Over the next several months, 
we'll look at microprocessors to 
see how they can be used to lower 
power requirements, and cut 
down the parts count and board 
size of typical circuits. What's 
more, you'll see how one basic cir- 
cuit can be made to handle a multi- 
tude of jobs. 

Microprocessors can control 
various elements of a circuit, but 
something has to tell them what to 
do and when. That means you'll 
finally have to come to terms with 
the great "god," software. 

Understanding microprocessors 

If you had to pinpoint the basic 
difference between a gates-only 
circuit and a microprocessor- 
based one, it would probably be 
that the former can do only the 
specific job it's designed to do, 
while the latter can do a number of 
different things, as long as it's 
properly told what to do. Every- 
thing depends on the set of in- 
structions (software) fed to the 
microprocessor. But for now, let's 
examine the internal structure of 
the microprocessor to see what's 
inside and how it works. Once we 
have a clear understanding of that, 
we can start telling it what to do. 

Basically, there are two types of 
microprocessors; top-down and 
bottom-up. The difference has as 
much to do with how they handle 
memory as with their internal or- 
ganization. 

Microprocessors spend a lot of 
time moving and manipulating 
data, and they need a place to 
store the interim and resulting 
data. The way they handle that task 
marks another basic difference be- 
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tween the two types of micro- 
processor. The bottom-up type 
has internal registers that can be 
used for data storage, "house- 
keeping," counters, and so on. 
The top-down type uses external 
memory for the same purpose. 

Figure 1 should give you abetter 
idea of what ! mean. The Z80 (Fig. 
1-a) and 6502 (Fig. 1-6) are perfect 
examples, respectively, of a bot- 
tom-up and a top-down micro- 
processor or CPU (Central 
Processing Unit). The Z80 has a 
total of 14 general -purpose inter- 
nal registers, while the 6502 has 
only two. Both have the other regi- 
sters that all microprocessors 
need: the accumulator, the stack 
pointer, the flag register, and so 
on. We'll cover all of those even- 
tually. 

The number of registers doesn't 
necessarily make one micro- 
processor better than another, 
only different. However, that dif- 
ference can make one better suit- 
ed for a particular application than 
another. A CPU with many internal 
registers (bottom-up) can manipu- 
late data between the registers 
very quickly But they slow down 
when they have to access external 
memory. 

On the other hand, a top-down 
microprocessor like the 6502 uses 
external memory for almost every- 
thing it does, but it has a speedy 
way of accessing the bottom range 
of externa! memory. By contrast, 
ai! external memory appears the 



same way to bottom-up micro- 
processors (another topic for fu- 
ture discussion). 

Microprocessors with many in- 
ternal registers (like the Z80) can 
move and manipulate data from 
register to register very quickly, 
making number-crunching fast- 
er—a definite asset in applications 
doing a lot of arithmetic. But the 
6502 is capable of doing BCD (Bin- 
ary Coded Decimal) math. If BCD 
is used, the round-off errors that 
crop up in binary math (the normal 
way arithmetic computations are 
handled in that and other micro- 
processors) are avoided. 

Finally, If you're doing a lot of 
I/O operations, the simpler bus in- 
terface requirements of the 6502 
are worthy of serious considera- 
tion. In any case, when dealing 
with microprocessors, remember 
that anything you can do with one, 
you can also do with another, al- 
though maybe not as easily. 

Since learning to use a CPU 
means putting in plenty of time, 
you should pick your micro- 
processor carefully. I've chosen to 
use the Z80 for the balance of our 
discussions; it's cheap, available, 
powerful, and there's a wide range 
of support IC's available for it. To 
design microprocessor-based cir- 
cuits you must first understand ex- 
actly what the microprocessor can 
do, and how it does it. 

Figure 2 shows a block diagram 
of the interna! structure of the Z80. 
As you study it, notice that it isn't 



really much different from the cir- 
cuits we've designed in the past. In 
fact, it would be possible — al- 
though not really practical— to 
build a CPU from discrete logic 
IC's. 

The Z80, like most other micro- 
processors, is made up of five dif- 
ferent parts: the instruction de- 
coder, the CPU control block, the 
address and data bus controllers, 
the ALU (/Arithmetic /.ogic Unit), 
and the storage registers. What 
separates a CPU from just a collec- 
tion of discrete elements is the in- 
clusion of the ALU and the 
instruction decoder. 

The ALU is the workhorse of the 
CPU. That is where addition, sub- 
traction, logical operations (and, 
OR, xoR, not) and other operations 
occur. Precisely what goes on in 
the ALU depends upon another 
part of the CPU — the instruction 
decoder. 

The instruction decoder is the 
part of the CPU that contains the 
instruction set (a preprogrammed 
series of routines that are per- 
formed when the CPU receives the 
appropriate command). The in- 
struction decoder mediates be- 
tween the ALU and externa! 
memory. It is the job of the instruc- 
tion decoder to recognize a com- 
mand, decode it, and issue the 
appropriate instructions to the 
ALU. The ALU acts accordingly and 
then waits for the next set of in- 
structions. The series of com- 
mands that the instruction de- 
coder receives, of course, is the 
program being run. 

Translating low-level data ma- 
nipulation into useful work re- 
quires plenty of additional hard- 
ware and the right software. As 
with everything else we've done 
together, you're going to be doing 
a lot of work on paper before you 
ever look at a soldering iron. The 
first— and probably the most im- 
portant — thing you have to do be- 
fore we continue our discussion is 
to get a good book on the Z80 and 
start reading. There's just no way 
to fit all the necessary information 
into this column. ^j 

Our next step wilt be to put to- ^ 
gether a bare-bones Z80 system m 
and see what can be done with it. § 
If you're newto microprocessors, 1 5 
think you'll be amazed by its ver- g 
satility. R-E ® 
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Custom-tailored audio 



EVERY AREA TO WHICH ELECTRONICS IS 

applied has its own peculiar re- 
quirements; sometimes those re- 
quirements get really peculiar. Talk 
to someone doing amplifier de- 
sign, and you'll hear about purity 
of sound, minimum distortion, 
and bandwidth from DC to 
daylight. Talk to someone else and 
you'll hear about wah-wah, fuzz, 
and flanging, 

tt seems as if there's all the dif- 
ference in the world between pro- 
ducing and reproducing sound. In 
any event, it's a safe bet to say that 
things aren't as straightforward in 
making electronic music as they 
might be. Anyone who gets inter- 
ested in designing circuitry with 
an eye toward music, learns 
rapidly that lots of coloring has to 
be added to the audio for it to 
sound "good," 

Probably the most basic addi- 
tion you can add is tremolo. But, 
before we go any farther, let's 
make sure we know what tremolo 
means. Tremolo is produced by 
modulating (varying) the ampli- 
tude of the input signal, making it 
louder and softer. 

A violinist produces tremolo by 
varying the strength of his bowing. 
Most other musicians and singers 
also use tremolo to color the 
sounds they produce. This month, 
we'll look at a circuit that lets you 
easily add tremolo to any audio 
circuit that you're building. 

Audio circuit add-on 

Before we get into any of the 
nitty-gritty of the design, there are 
a few ground rules that should be 
laid out. Tremolo sounds best 
when it's subtle — too little and it 
won't be heard; too much and 
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FIG. 1 

you'll wish that it couldn't be 
heard at all. 

The simple circuit that's shown 
in Fig, 1 can be used to color the 
sound coming from your audio 
system. Clocking for the circuit is 
provided by an oscillator built 
from one quarter of a 4093 quad 
NAND Schmitt trigger. With the 
component values shown, it will 
run at about 5 Hz. The clock fre- 
quency is fed to the gain control, 
pin 8, of an LM386 amplifier. Trem- 
olo is produced by varying the gain 
of the amplifier. 

There are design parameters of 
that circuit that allow you to tailor 
it to work any way that you want. 
However, one thing deserves your 
particular attention — CMOS os- 
cillators swing almost the full 
range of the supply voltage (from 
ground to the supply rail). 

If you use a CMOS oscillator to 
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produce tremolo in an arrange- 
ment similar to that shown in Fig. 
1, it's going to vary the gain of the 
amplifier from just about zero to 
the maximum, and it wilt sound 
really weird. Now that we know 
that much, let's look at the circuit 
in more detail. 

The mathematics used to deter- 
mine the frequency of the clock is 
pretty hairy, but you can get a close 
approximation from: 

^■=1/,8Ria. 
If you want to change the tremolo 
rate, simply plug your own num- 
bers into the formula to get the 
needed component values. A 
trimmer potentiometer can be put 
in series with R1, so that you can 
easily experiment with different 
rates. If you decide to do that, 
however, make R1 about 100,000 
ohms and use a 1-megohm trim- 
mer. That should let you dial up 
frequencies from about 2 to 20 Hz. 

Resistor R2 is the depth control. 
By that we mean that it controls the 
degree of tremolo that you'll get 
from the circuit. It's a straight ap- 
plication of an R-C time constant. 
You can experiment with different 
values for R2 and C2, And just as 
we did with the clock rate, you can 
put a trimmer in series with R2. But 
if you do, make R2aS000-ohm unit 
and use a 50,000-ohm trimmer. If 
you're curious, leave it out al- 
together and see what it sounds 
like. (After all, music is a subjec- 
tive art.) 

Although I've used a 4093 to 
build the tremolo clock, you can 
use just about any oscillator at alt. 
The only requirements are that it 
will reliably oscillate at below 10 
Hz, and that it can produce an out- 
(Continued on page 122) 



How Many Times 
Do You Intend To Let 

"THE SAME DOG" 

Bite You ? 



r How many times have you worked all day long trying to diagnose the 
i-voltage / LV regulator circuit of a set that is in shut down only to 
ventually find that a shorted video, color, vertical, tuner, AGC, or 
latrix circuit was causing the set to shut down and, to find that the hi- 
Oitage / LV regulator circuit was working flawlessly all the time? 

r How many times have you spent the day looking for a short that was 
ausing the set to shut down, only to eventually find that an open 
ertical, video, matrix circuit or, an open HV multiplier was to blame? 

r How many times have you worked all day on the same TV set, only 
3 find out that the set's flyback transformer was defective? 

r How many flyback transformers have you replaced only to find that 
■\e original flyback was not defective? 

t How many horiz output transistors and Sony SG 613 SCRs have you 
lestroyed while simply trying to figure out whether the flyback was 
ood or bad? 

k How many times have you been deceived by your flyback "ringer"? 
^nyou even count the number of hours that your "ringer" has caused 
ou to waste? 

k How many times have you condemned a flyback, only to find that a 
horted scan derived B+ source was causing the fl^tiack to "appear" 
:S though it were defective? 

k How many hours have you wasted, working on a TV set, only to find 
hat the CRT had a dynamically shorted 2nd anode (to primary 
ilement)? 

k How many new sweep transformers have you unknowingly 
lestroyed because a short existed in one of the scan derived B + 
iources? 

k How many tinnes have you said to yourself, "1 could fix this thing 

f [ could only get it to fire up long enough to lite the screen? - - - without 
(lowing an output transistor or a fuse " 

k How many additional bench Jobs could you have gotten, had you 
jeen able to give an accurate, "on the spot" estimate on sets that 
vere either in shut down or, not capable of coming on long enough for 
'OU to analyze them? 

f you had been using our all new Super Tech HV circuit scanner, you 
vouid have had an accurate evaluation concerning all of the above in 
itx3Ut one minute, at the push of Just one single button. 

t's truel Push Just one test button and our HV circuit scanner will (1) 
Accurately prove or disprove the flyback, (2) Check tor any possible 
;horts in any circuit that utilizes scan derived B + , (3) Check the scan 
lerived power supplies themselves for shorted diodes and I or elec- 
rolytlc capacitors, (4) Check for primary B + collector voltage and, (5) 
;heck the horiz output stage tor defects. 

Dur HV circuit scanner works equally well on sets with integrated or 
jutboard HV multipliers, II will diagnose any brand, any age, solid state 
rv set including Sony. The only exceptions are sets which use an SCR 
or trace and, another for retrace (i.e., RCA CTC 40 etc.). Our scanner 
'vlll not work on these sets. 

n plain English, our HV circuit scanner Is even easier to operate than 
a "plain vanilla" voltmeter. 

=lrst off, when you're using a scanner, you do not remove the fl^ck 
n order to check it. In fact, you don't even unhook any of the wires that 
jre connected to the flyback! All you do is: 

1) Remove the set's horiz output device, plug in the scanner's inter- 
'ace plug, then make one single ground connection. That's all you do to 
lOok it up. 

2) If the primary LV supply is functional and, assuming that the emitter 
Dircuit of the horiz output stage has continuity, the scanner will tell you 
;hat It is ready to "scan" by illuminating the "ready" light, which is the 
white button on the test I run switch. 




(3) Press the spring loaded (test) side of the test / run switch and the 
scanner will "look" for any type of a short that might exist anywhere 
on the secondary side of the flyback, including the HV multiplier, any 
circuit that relies on flyback generated B+ and, Including the flyt^ack 
itself (troth primary and all secondary windings). It will simultaneously 
check tor a shorted LV regulator device HV multiplier, or an open or 
"partially" open safety capacitor. 

)f a short or, an "excessive load" exists on one secondary winding, all 
other secondary windings will have "normal" output voltage In spite of 
the short. Only the shorted winding itself will have zero volts on it. This 
makes shorted scan derived B+ sources incredibly easy to isolate. 
During this test, the 2nd anode voltage is being limited to approx 5 kv 
by the scanner. 

If a short is present, the red "flyback" light will either lite, or flash (at 
various speeds), depending on which type of a short exists. If no shorts 
exist, the "flyback" light will be green. 

Assuming thai the "flyback" light is green, no shorts exist and, it is 
now time (and safe), to begin looking for open circuits which might be 
causing the set to shut down due to flyback run-a-way, It only stands to 
reason that if no shorted conditions exist, then one (or more) circuits 
will have to be open, otherwise, the TV set would be working 1 

(4) Now that you know that no shorts exists, push the "run" side of the 
test / run switch (the side that latches). Provided all of the other circuits 
in the TW set are functional, the scanner will now put a picture on the 
set's CRT screen that has full vertical and horiz deflection, normal 
audio, video and color. 

Keep in mind that during this test, your scanner is: 

(1) Circumventing all horiz osc/driver related shut down circuits, 

(2) Limiting the set's 2nd anode voltage to approx 20-25 kv, 

(3) Substituting the set's horiz osc/driver circuit and, as a result, 
eliminating any need that the set might have for an initial start up or 
B + resupply circuit for the osc/driver. 

Wait about 15 seconds for its filaments to warm up, then look at the 
CRT. Any circuits that are "open" will now produce an obvious symp- 
tom on the screen. Because the scanner has circumvented all of the 
set's shut down features, you can now use your old reliable "symptom 
to circuit analysis" technique to troubleshoot the problem. I.e., if the 
picture has no blue In it - -- repair the blue video or blue matrix circuit. 
If the picture has only partial vertical deflection - -- repair the vertical 
circuit, and so on. The scanner has effectively removed all of the 
stumbling blocks that would normally prevent you from diagnosing the 
problem, i.e., start up and shut down features, and allowed you to 
repair the TV set by using conventional techniques. 

When you're using a scanner, all start up, shut down, dead set pro- 
blems are easy to solve. You don't need anyone to tell you just how dif- 
ficult these problems can be for those who don't have a scanner! I 

Our Super Tech HV circuit scanner normally sells for only 5495". 
Beginning July 4, 1985 thru August 31 , they are on sale for only $395". 

ViSA, MASTERCHARGE. C.O.D. ORDERS WELCOME 

DIEHL ENGINEERING • 6004 Estacado Ln. • Amarlllo, TX 79109 

PHONE (806) 359-1824 or (806) 359-0329 
Phone Orders Welcome 

Since the Scanner only has two buttons to press, most tecnnicians 5 
never need it but, our "Hot Line" Is available to assist new owners in g 
the operation of their scanner Phone (806) 359-0320. 
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LAST TIME, WE STARTED LOOKING AT 

control circuits and talked about 
various types of manual switches. 
Such switches are not always best 
for direct control of a circuit. In 
addition, the controlling force is 
not always pressure on a switch. 
Sound, light, or RF can be made to 
"reach" out and "flip" a switch! 

There are a variety of reasons for 
using something other than a 
manual switch for circuit control. 
One alternative to the manual 
switch is a relay. A relay is nothing 
more than an electromagnet that, 
when energized, pulls on a piece 
of metal causing the relay contacts 
to open and/or close. (We'll ignore 
the source of the voltages being 
applied to the relay, for now.) 

The size and shape of the mag- 
net, and the number and arrange- 
ment of the contacts vary greatly, 
but the operation of all standard 
relays is the same! Figure 1 shows 
the schematic representation of 
several relay types. Figure 1-a is an 
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example of a SPOT relay. Current 
passing through the coil, which is 
wound to activate at a given volt- 
age and/or current, causes the ar- 
mature (the center contact) to be 
pulled toward it. The source 
should match the coil require- 
ment, and the relay's electrical 
specifications (AC or DC) must be 
adhered to. 

Let's suppose that a controlling 
voltage is applied to the armature, 
which is in the upper contact posi- 
tion. When the coil is energized, 
the armature is pulled downward. 
Now the armature connects with 
the relay's lower contact and what- 
ever is connected to that terminal 
is energized. Because the arma- 
ture is connected to a spring, it 
jumps back to its original position 
as soon as current ceases to flow 
through the coil — the lower circuit 
is disconnected and the upper is 
reconnected. 

Another type, a stepping relay, is 
shown in Fig, 1-6. That type steps 
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forward (to the next contact) each 
time the coil is momentarily ener- 
gized, going from one to four and 
then repeating. Stepping relays 
are useful in some applications, 
but are expensive. 

A latching relay is shown in Fig, 
1-c. When the upper coil is ener- 
gized, the armature "latches" 
(locks) in the upper position. It 
stays there until current flows 
through the lower coil, causingthe 
armature to move to the lower 
position. When you want a short 
signal to hold a relay "in," you 
need a latching relay. The latching 
relay can cost three, or more times 
as much as one of the common 
type shown in Fig. 1-a. But when 
you need one, you need one — or 
do you? 

Fortunately, you can make a 
latching reiayfrom two of the com- 
mon variety and save a few bucks, 
as Fig, 1-d shows. (Assume that 
there are two electromagnets act- 
ing as one.) Note that the contacts 
are in the double pole configura- 
tion; i.e., there are two armatures. 

When the momentary switch is 
pressed, the coil is energized and 
both armatures are pulled down- 
ward. The lower armature contacts 
make or break the circuit being 
controlled. When the upper arma- 
ture makes contact, a voltage is ap- 
plied to the coil, so that releasing 
the switch has no effect — the relay 
is latched in the "on" position. 

Of course, the relay will remain 
latched indefinitely, defeating its 
purpose in most applications. 
Therefore, some method of deac- 
tivating the relay is needed, A 
switch (toggle or normally closed 
momentary) may be inserted be- 
tween the coil and -i-V, so that 
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Typical of RCA CTC 85 thru 108 LV Regulator Circuits 



Schamilie by DIehl Engliwartng 



How many of these questions 

can you answer? 

(1) Every circuit iias a beginning and an ending. Where does this 
circuit begin ? 

(2) Specifically, what Is the purpose of this circuit ? 

(3) What turns it on ? What turns it off , or does it ever really tu rn off ? 

(4) Does this circuit have a shut down feature ? If so, which con> 
fxsnents are involved ? 

(5) What would happen If 01 03 were to become shorted E to C ? 

(6) What purpose does Z1 1 5 serve ? 

(7) What would happen if D1 14 became shorted ? 

(8) What purpose does CI 26 serve? What will happen If C126 
Ijecomes open ? 

(9) Is the winding between terminals 3 and 4 of the flyback a primary 
or a secondary winding ? 

{1 0) What purpose does C1 1 7 serve ? Exactly what does it do, and 
exactly how does it do it ? 

(11) Exactly what do resistors R1 13, 114, 115, 116, and 117 do? 
What happens if they change value ? 

(1 2) What occurs that causes this circuit to produce an initial start up 
pulse ? 

(13) Why does this entire circuit become shorted and begin to destroy 
horiz output transistors if the regulator SCR becomes shorted ? 

(14) There is exactly one safe and practical method of circumventing 
this LV regulator circuit for test purposes. This technique does 
not involve a variac. Instead, you must disconnect one wire then 

connect a jumper wire from terminal #4 directly to 

Which wire do you disconnect and where do you connect the 
other end of your jumper wire ? 

(15) If SCR100 is shorted, this circuit will still "eat" horiz output tran- 
sistors even if you are using a variac. Why ? 

(16) Why does this circuit use a floating ground ? 



We publish a monthly magazine called the Technician / Shop Owners 
Newsletter. Each month we take a. popular circuit and absolutely 
diasect it. 

Using color coded pictorial schematics such as the one above, we 
"map out" every action in the overall sequence of events that must 
take place during each and every cycle. 

Beginning with the very first "action'* in the sequence (which just 
happens to be depicted in the above schematic) we explain exactly 
what is taking place. We then explain the function of every component 
In that portion of the circuit. After explaining the function of each com- 
ponent, we show you how to troubleshoot that particular "action" or 
function. 

After reading our newsletter on this circuit, you could answer all of the 
above questions as fast as anyone could ask them. In fact, you will 
then know everything there is to know about this circuit, including how 
to troubleshoot it ! I 

Regardless of whether you work on TV sets, stereos, radios or 
computers, just having the ability to "diasect" an electronic circuit 
(any circuit) Is worth a fortune. In reality, "diasecting" is exactly what 
our newsletter is designed to teach you. 

Because of the manner in which our newsletter is written, the subject 
matter that is gained from each monthly issue is so extremely broad 
that it will "spill over" into your everyday troubleshooting routine, and 
be applied to totally unrelated circuits. 

Each monthly issue sells for only $9", due ten days after delivery. 
VISA / Mastercharge welcome. 

To Order: Send your name, address and phone # to Diehl Publica- 
tions, 6004 Estacado Ln., Amarillo, TX 79109. Specify Issue #3. 

For immediate Senrlce Call. (806) 359.Q329 or 359-1 824. 



Do not use the ReaderServlceCardin this magazine to place your 
order. 
CIRCLE 274 ON FREE INFORMATION CARD 
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when pushed, current flow is in- 
terrupted and both armatures re- 
vert to their original positions. 

Since the upper armature con- 
tacts no longer supply voltage to 
the coil, the entire unit "sits" wait- 
ing for a trigger. In examining the 
possibilities of the circuit (Fig. 1- 
d), don't forget that the second 
switch need not be a manual one. 
Another relay, a transistor, or an 
SCR can handle the job. We'll 
cover transistor and SCR switch 
substitutes in the future. 



Telephone ringer modification 

There are many aspects of mod- 
ern life that we take for granted, 
but that can present considerable 
difficulties for those with a phys- 
ical handicap. Consider, for in- 
stance, the difficulty the hearing 
impaired have using the tele- 
phone system. There are, of 
course, devices that allow the 
hearing impaired to use that sys- 
tem (such as handset amplifiers 
and teletype terminals), and 
others that alert the user to an in- 
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□ Radio-Electronics back issues (1985). 13,00 

Write in issues desired 

n Radio-Electronics hack issues (1984) 13,50 

(Februrary 1984 not avalialiie) 
n Radio-Electronics back issues (1983) S3. 50 

(January, February 1983, May 1983 not available) 

Write in issues desired 

n Radio-Electronics back issues (1982) $4.00 

Write in issues desired 

□ Radio-Electronics back issues (igsi) 54. 00 

(Jan., Fel)., March, Dec. 1981 not available) 
Write in issues desired 

D Etch your own PC boards S3. 00 

D Hands On Electronics #1 $4.00 

D Hands On Electronics #2 ..,.■.. S4.00 

□ Hands On Electronics #3 13.50 

D Hands On Electronics #4 $3.50 

n VCR Repairs $3.00 

n IBM Typewriter to 

Computer Interface $3.00 



To order any of tfie items indicated above, check off the 
ones you want. Complete the order form belowi, Incluils 
yDui payment, cticck or money order (DO NOT SEND 
CASH), and mail to Radio-Electronics, Reprint Depart- 
ment, 200 Park Ave, South, New York, NY 10003. 
Please allow 4-6 weeks for 'delivery. 
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n Low Frequency Receiving Techniques S6,00 
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If you need a copy of an article that is in an Issue we 
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We charge 5O0 per page. Indicate ttte issue (month & 
year), pages and article desired. Include payment In 
full, plus shipping and handling charge. 
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coming call using something other 
than a standard telephone ringer. 

Such devices are available from 
the telephone company and 
others, but their cost may be high. 
In some cases, however, it is possi- 
ble to modify a privately owned 
phone (i.e. one that is not leased 
from the telephone company) so 
that it might be more easily used 
by a hearing impaired person. 

Henry Milowski oif Ontario, 
Canada has devised a scheme that 
requires no change to the tele- 
phone circuitry. He simply re- 
moved the telephone's cover and 
taped a magnetic reed switch to 
the side of the transformer. Then 
he brought out two wires from the 
switch and replaced the cover. 

The telephone still functions 
noriTially; but now, the magnetic 
field of the transformer causes the 
reed switch contacts to close. That 
switch can control any kind of de- 
vice. In his application, the switch 
is used to turn on a 555 oscillator 
that has adjustable tone and vol- 
ume controls, but, of course, the 
"ringer" can be any kind of sound 
or light source. 

Repairing old receivers 

Obviously there are many 
"Hobby Corner" readers who are 
interested in restoring old radios 
and televisions. My recent men- 
tion of Ken Mcintosh's newsletter 
brought forth a flood of inquiries. 
Some of you need a source of 
schematics, while others are look- 
ing for parts sources. 

Well, from Mick McDaniel (CA), 
W6FGE, 1 received the information 
you asked for! Here are a few sug- 
gestions from Mick. For sche- 
matics, write to: McMahon Vin- 
tage Radio, PO Box 1331, North 
Highlands, CA 95660; Scaramelia, 
PO Boxl, Woonsocket, Rl 02895, 
or Panaxis Productions, PO Box 
130, Paradise, CA 95969. 

For parts, write to: JWF Pruett, 
PO Box 28572, Dallas, TX 75228; 
The Old Radio Place, 616 St., Rock- 
ville, MD 20850, or Antique Elec- 
tronic Supply, 1725 W. University, 
Tempie, AR 85281. When writing to 
those (and other) places, remem- 
ber that you are more likely to get a 
prompt reply if you send an SASE 
(Self-Addressed Stamped Enve- 
lope)! Ourthanks to Mick for shar- 
ing that information with us. R-E 
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All of the resistors are mounted hori- 
zontally on 0.4-inch centers except for 
R^i to Rci6' Mount those resistors ver- 
tically with the resistor body down and the 
bare lead toward the top of the board. (The 
bare lead will be used as a test point for 
checking the LED circuitry.) Be sure that 
the resistors do not extend high enough to 
touch the top panel when installed. The 
finished PC board should look something 
like that shown in Fig. 9. 

A second PC board, the B-socket 
board, contains a small solderless bread- 
board socket (S03), a standard 16 pin DIP 
socket (S04), and a zero- insertion- force 
or ZIP socket (SOS). It sits above the main 
board and the cabinet top and mates to the 
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FIG. 11— YOUR FINISHED MAIN BOARD should 
look like this before you iifistall a top cover. 

main board with a 20-pin connector. The 
foil patterns for that double-sided board 
are shown in our special "PC Service" 
section, and the parts-placement diagram 
is shown in Fig. 10. 

The 16-pin resistor plugs can be as- 
sembled by using a standard 16 pin header 
as shown in Fig. 11. The common connec- 
tion can be made with a tiny PC board or 
simply by tying the leads together. The 
shorting plug uses 220-ohm resistors 
while the pull-up plug uses 150K re- 
sistors. 

Pbweris supplied from the circuit under 
test using a 2-pin connector with leads, 
mini clips and an in-line fuse. Connection 
to the IC under test is via an IC test clip, 
which we'll call a DIP clip. The plugs, 
DIP clip, and power connector are shown 
in Fig, 1 1 . 

Circuit checkout 

Before applying power, check over the 
entire assembly for solder bridging, poor 
solder connections or missing solder 
points. Verily that all 11 DIP IC's are ori- 
ented with pin 1 up toward the top of the 
board. Check all LED's and transistors for 
polarity, and correct any mistakes now. 

Mount the main PC board on the bot- 
tom chassis, but don't install the top cover 
until we're done testing. Plug the small 
PC board into the main board (through 



S06) and place all of the in/out slide 
switches to the out position (toward the 
outside). Put the power switch in the 5-7- 
volt position and apply 5 volts from a 
regulated external DC source. 

Tb check the pulse detector, connect a 
IK resistor between the pulse input 
(pulse in) and V^^, on the solderless con- 
nector, S03. Short PULSE in to ground 
with a wire lead. The pulser LED must 
blink each time the short is made or 
broken. That verifies that either a rising or 
falling edge will trigger the pulse detector. 
Remove the resistor and lead. 

Immediately to the left of the solderless 
connector is IC9. Connect pin 6, a square 
wave output, to pulse in using a short 
piece of wire. The pulser LED should 
pulse on and off rapidly. Remove the wire. 
If you have a pulse generator, feed a 25-ns 
pulse to PULSE IN. The pulser LED should 
blink for each pulse. Do that with both 
positive- and negative-going pulses. 

To check the output pulser, use a 
short length of wire to connect pulse out 
to pulse in on the solderiess connector. 
Then connect a 22-ohm resistor from 
PULSE OUT to y^c- When you momen- 
tarily press the pulser button, the pulser 
LED (LED17) should blink. Next, con- 
nect the 22-ohm resistor hrom pulse out 
to ground. Once that is done, when you 
momentarily press the pulser button, the 
LED17 should blink. Depress and hold 
the pulser button again. In about 2 sec- 
onds the pulser LED should start and keep 
pulsing on as long as the button is de- 
pressed. Remove jumper and resistor. 

To check the individual pin logic, in- 
sert the 220-ohm shorting plug into one of 
the A sockets (SOI or S02) and connect 
its common lead to ground. Place the 
STORE switch to the not-stored position, 
and cycle each of the individual pin slide 
switches to verily that the corresponding 
LED is on when the switch is in the out 
position and off when in the in position. If 
an LED does not perform properly, a sim- 
ple check can determine if the LED and 
drive transistor are working. 

The test is done as follows. To turn off 
the LED, connect one end of a IK resistor 
to ground. With a clip lead or jumper 
wire, connect the free end of the resistor 
to the top of Rqj^. (RcN '^ the vertically 
mounted resistor; there's one for each 
pin). To turn on an LED, connect one end 
of a IK resistor to V^c and repeat the 
above. 

lb check the store Unction, place 
the STORE switch to the store position. 
Turn each LED on by placing its switch to 
the OUT position, then place all IC switch- 
es to the IN position. The LED's should 
remain on until either the store switch is 
moved "out" or the pulser is pulsed. 

Do not continue if the analyzer is not 
operating as described. Correct any prob- 
lems before you go on. Next time, we'll 
see how to use the analyzer, R-E 
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Other shift registers 

A recirculating shift register is a special 
type of shift register whose output is fed 
back to its input. A block diagram of such 
a circuit is shown in Fig- 11. 

In that circuit, as data is clocked out of 
the serial output, it is re-entered into the 
register via the serial input. The resuh is 
that afier every n + ! clock pulses, where n 
is the number of stages, or "bits", in the 
register, the contents of the register is reset 
to its original state. 

One application for that type of shift 
register is in a digital storage os- 
cilloscope; a block diagram of such a de- 
vice is shown in Fig. 12. In such a scope, 
the analog input is converted to digital 
form by the A/D converter and then stored 
in the shift register. The section of that 
register denoted as the "cache" is four to 
eight bytes of parallel data that are used to 
update the stored waveform. The serial 
output of the register is re-converted to 
analog form by the D/A converter for dis- 
play on the scope's CRT, and also fed back 
to the register's input for reinsertion. 

Figure 13 shows a bucket brigade de- 
vice, or stepper; the timing diagram for 
that circuit is shown in Fig. 14. That cir- 
cuit is an electronic version of the elec- 
tromechanical stepper, where a voltage is 
applied sequentially to a series of con- 
tacts. 

In that type of shift register, J-K flip- 
flops are connected so that the j inputs are 
always high and the k inputs are always 
low. In that state, the q outputs of each 
flip-flop are usually high. However, if a 
reset pulse is applied, it will force the q 
output of the first si age low. As shown in 
Fig. 14, that low will be passed, in "buck- 
et-brigade" fashion, to each succeeding 
stage of the register on negative-going 
transitions of the clock signal . 

Figure 15 shows a pseudo-random se- 
quencer. The output of that circuit is a 
pseudo-random signal (i.e., noise). Such 
a signal can be used to test a variety of 
equipment, such as audio amplifiers and 
radio receivers. 

The pseudo-random sequencer can out- 
put 2" — 1 (where n is the number of stages 
in the device) different states. The par- 
ticular state output on a given clock pulse 
appears to be random. We say "appears" 
because the outputs do repeat in a sequen- 
tial manner; however, that sequence is not 
apparent over a "short" period of time. 
{Short is a relative term; a 64 stage ^ 
pseudo-random sequencer will repeat ^ 
only after 2^ - i, or 1.84467 X IQi^, g 
clock pulses.) CD 

Next time, we will look at another cir- 33 
cuit in which flip-flops are used — the « 
counter. R-E * 
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Antique 
Radios 



Antennas and grounds 



so FAR, we've discussed LOCATING A 

suitable radio, restoring the cab- 
inet, and repairing some chassis 
problems. But what of the anten- 
nas used with those sets? These 
days, you can get good reception 
by simply using a short length of 
wire, but that was not always the 
case. This month, let's step back in 
time and see what it took to get 
good reception with those old 
sets. 

Early radio reception 

Radio listeners back in the1920's 
faced quite a few reception prob- 
lems. For one thing, RF shielding 
was not a prime concern in those 
days. Thus, though there were far 
fewer sources of man-made inter- 
ference around, the sources that 
did exist were troublesome. To 
make matters worse, transmitters 
in the mid-twenties used much 
lower power levels, making it 
tough sometimes to pull a signal 
out of the "hash." 

One way that early radio lis- 
teners fought interference was to 
locate the antenna as high above 
ground as possible. Unfor- 
tunately, efforts to elevate the an- 
tenna were often in vain, as the 
lead-in still had to pass by and 
through most of the interference 
sources. 

Often, lead-ins were just 
dropped down the back of the 
building and tacked to the window 
sill ora metal strap, which allowed 
the window to close. And it was 
not unusual to see window glass 
replaced by wood so that a hole 
could be drilled for the wire. A 
porcelain tube insulator inserted 
into a hole drilled through the wall 
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or window frame (extremely un- 
popular with landlords) was an- 
other method used to bring the 
lead-in into the house. In any 
event, by the time the lead-in 
reached the set, it had usually 
picked up more signals than the 
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antenna itself. Putting up with 
those unwanted signals was con- 
sidered a part of owning a radio in 
the early thirties. 

Of course, shielded wire would 
have solved the lead-in problem. 
But the length of the runs— often 
down three stories, then through 
three rooms — made the cost pro- 
hibitive. At six to ten cents a foot, 
three dollars or more could be in- 
vested in just the lead-in wire. 
(That was quite a sum back in 
those days.) And the high ceilings 
of old houses added many feet to 
the distance between the antenna 
and set. 

In any event, the real fun began 
once the the antenna was in place. 
Even though interference was a 
fact of life, it was not easily toler- 
ated. That's because it would sev- 
erly curtail the possiblities of DX. 
And DX was one of the passions of 
many an early radio owner. 

For those unfamiliar with it, DX 
is the reception of distant radio 
signals. A "DX hound" would 
often spend considerable time 
and money pursuing any scheme 
that would bring in that one extra 
signal. 

As a result, many innovations 
were offered by manufacturers ea- 
ger to cash in on the DX craze. 
Some worked wonders, while 
others only worsened inter- 
ference problems. 

Improving reception 

One early device used to im- 
prove reception was an aerial 
tuner. The tuner in Fig. 1-a uses a 
coil with a slide lever (tuning arm) 
to tune the antenna for best per- 
formance. That device sold for 
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about one dollar and coufd be 
home-made. Fig. 1-d shows an- 
other antenna tuner common to 
that period. 

One problem with erecting a 
roof-top antenna was that it were 
considered unsightly by landlords 
and neighbors. Further, for a time 
local fire departments sought to 
have those antennas banned be- 
cause they considered them a haz- 
ard to fire fighting. One solution 
to that problem was an antenna 
called the Cold Test Aerial. It was 
small — only 5 inches wide, and lYi 
inches high — and was said to per- 
form as well as 50 feet of wire 
strung 50 feet high. That antenna 
was usually screwed inside the ra- 
dio cabinet; it cost about $2.50. 

In the late 1920's, the screen 
aerial, a round or sometimes flat 
screen device mounted on a pole 
(as shown in Fig. 2), came along. 
Since that antenna eliminated the 
need to string wire across a roof, it 
was advertised as having the ap- 
proval of the Fire Department. 

By the 1930's, many of the prob- 
lems faced by radio listeners be- 
gan to disappear. Improved trans- 
mitters, with increased power, 
coupled with improved receiver 
design, all but eliminated the need 
for long, high-mounted antennas 
for broadcast reception. R-E 



PRINTER BUFFER 



continued from page 71 



be used to download a program.) The 
code must be assembled to operate at start 
address 0900H. The RAM from 0800 to 
08FFH is reserved for stack and 
scratchpad memory if you wish to use it. 
After your program is downloaded, press 
and release the copy switch. The pro- 
cessor will jump to 0900H and execute 
your program. Top of RAM is FFFFH, 

There are few subroutines used in the 
1C2 program EPROM that would be of 
any value, and because they do wreck 
nearly all of the registers in the main and 
alternate bank, we have not supplied their 
entrance addresses. IC25 decodes 8 port 
strobes and all may be used as input or 
output strobes. 

Using the EPROM programmer 

With the power switches (S5 and S6) 
off, set the function select switches for 
the proper type of EPROM and for either 
READ or PROGRAM. Also Set S8-a-S8-f 
according to the EPROM chart of Table 3 . 
Install an EPROM in S02. If the EPROM 
is a 2758, 2716, 2732 or 2732A, it must 



be installed so that its pin 12 is in pin 14 of 
the socket. In other words, pins 1, 2, 27, 
and 28 should be left empty. (Note that the 
ZIF socket shown in the photos is a 24-pin 
type. If you haven't already done so, plug 
the Programmer board onto plugs PL4 
and PL2. 

Reading an EPROM 

Now you're ready to read an EPROM. 
Switch S7 should be off Turn on the buff- 
er (S5) and then turn on the programmer. 
FYess and release copy. You should see 
LED! flash when reading 2758's, 2716's 
and 2764 's. When reading 2732 type 
EPROM's, the LED will not flash. In ei- 
ther case, the read operation will be 
completed within one second. 

The data from the EPROM will be 
stored in the buffer's memory. You may 
read the data from the memory through 
the serial output port or the parallel output 
port. (Of course, if you want to use the 
parallel port, you'll have to remove the 
programmer board and set the function 
SELECT accordingly.) When your comput- 
er is ready to receive the data, press and 
release copy. If you wish to copy the data 
onto another EPROM, remove the copied 
EPROM and replace it with a blank 
EPROM. Change the function select 



switches and S8 for the type of EPROM 
you wish to program. Follow the instruc- 
tions for programming an EPROM. (But 
remember that you already have, in the 
buffer, the data that you want pro- 
grammed. 

Programming an EPROM 

Set up the programmer as described in 
the section "Using the EPROM program- 
mer" before installing the EPROM to be 
programmed. With S7 off, turn on the 
buffer and then the programmer. Dump 
the data to be programmed through either 
the parallel or serial (1200 baud only) in- 
put port of the buffer. Turn S7 on. (That 
applies the high programming voltage.) 
Press and release copy , pause for a sec- 
ond and repeat. LEDl will light. As data 
is programmed, it is verified byte for byte. 
If the data to be programmed matches the 
data which is now programmed into the 
EPROM, the programming will proceed 
until the last byte sent from the computer 
has been programmed, at which point the 
LED will go off. Turn off S7 and S6, and 
remove the EPROM. If an error is found 
during the verity operation, the LED will 
flash. If that occurs, switch off S7, S6 and 
S5 and repeat the above procedures with 
another EPROM. R-E 
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MARKET CENTER 



SATELLITE TELEVISION 

BUILD your own Satellite-TV receiving system 
and save! Instruction manuals, schematics, cir- 
cuit boards, parts kits! Send stamped envelope 
for complete product listing: XANDI, Box 25647, 
Dept, 21R, Tempe, AZ 85282, 



UKSCR AMBLE- Canadian & American satefiites. 
Watch Ihe good stuff. Plans S1 9.95— boards & plans 
$30,00— units completed $298.00— l<its available- 
details and order (arms S3 .00. SCRAM CO, 8688 
Royal Drive, Noblesvllle. IN 46060. 

SATELLITE Descramblers. Lowest prices any- 
where! Dealer inquiries welcome. Send $3.00 for 



CLASSIFIED AD ORDER FORM 
To run your own ciMSifM ad, put on« WDrdon»Ktioftti* lines Mow and send thi ■ form ihing wl1}i your ch«ck to: 

Radfo-Electronics Classified Ads, 200 Parl< Avenue South, N.Y., N.Y, 10003 

PLEASE INDICATE in which category of classified advertising you vtrish your ad to appear. For 
special tieadings, there is a surcharge of $20.00. 

■ Plans/Kits ( ) Business Opportunities ( ) For Sale 
Education/ Instruction ( ) Wanted { ) Satellite Television 

Special Category: $20.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 
(No refunds or credits for typesetting errors can be made unless you clearly print or type your 
copy) Rates indicated are tor standard style classified ads only. See below for additional 
charges for special ads. Minimum: 15 words. 



1 


6 


11 


16 ($40.00) 


21 ($52.50) 


26 ($65.00) 



10 



12 



13 



14 



1 7 ($42.50) 1 8 ($45.00) 1 9 ($47.50) 



15 ($37.50) 



20 ($50.00) 



21 ($52.50) 22 ($55,00) 23 ($57.50) 24 ($60.00) 25 ($62.50) 



27 ($67,50) 



28 ($70.00) 



29 ($72.50) 



30 ($75.00) 



31 ($77.50) 32 ($88.00) 33 ($82.50) 34 ($85.00) 35 ($87,50) 

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill 
in the following additional InforTnation (Sorry, no telephone orders can be accepted.): 



Card Number 



Expiration Dale 



Please Print Name 



Signature 



IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE 
NUMBER FOR OUR FILES, ADS SUBMITTED WrTHOUTTHIS INFORMATION WILL NOT BE ACCEPTED. 
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services^ 
$2.50 per word prepaid (no ctiarge for zip code)...MINIMUM IS WORDS. 5% discount for same ad in 6 
issues; 10% discount for same ad in 12 issues within one year; if prepaid, NON-COMMERCIAL RATE: (lor 
individuals who want to buy or sell a personal item) $2.00 per word. prepaid....no minimum. ONLY FIRST 
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 50e 
per word additional (20% premium). Entire ad in twtdface, add 20% premium to total price. TINT 
SCREEN BEHIND ENTIRE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE AD 
PLUS ALL BOLD FACE AD: add 45% premium to total once, EXPANDED TYPE AD: S3.75 per word 
prepaid. All other items same as lor STANDARD COMMERCIAL RATE. TINT SCREEN BEHIND ENTIRE 
EXPANDED TYPE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE EXPANDED 
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium to total pnce. DISPLAY ADS: V ■ 2! V— 
S270 00;2" -: 2V.i— S540.00; 3" :-: 2',A'— 5610.00. General Information: Frequency rates and prepayment 
discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL ADVERTISEMENTS 
USING P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER 
WITH PERMANENT ADDRESS AND PHONE NUMBER. Ccpy to be in our hands on Ihe tSth of the third 
month preceding the date of the issue. (I.e., August issue copy must be received by May 15th). When normal 
closing date falls on Saturday, Sunday or Holiday, issue closes on preceding working day. 



catalog. We ship C.O.D.-s, STARVIEW INC.. RO. 
Box 103, Rexfofd, NY 12148. 

VIDEOTAPE, instructions for site testino, assembly 
aiming, tracking troubleshooting any TVRO, S59.95. 
Into. 13.00. VIDSAT, P,0. Box 7117 Stationa, Saint 
John, N.B., Canada E2L4S5. 

UNIQUE Satellite TV Manual for dealers.'hobbyists. 
Includes step-by-step Instructions for system In- 
stallation & tuning, purchasing, marketing, com- 
plete list of distributors & equipment plus more. 
Rush S19.95tO SATELLITE COM. NETWORK, 204 
W. 20th St., New York, NY 10011. 

FINEST proven names in satellite TVRO systems 
available at discount prices. Send S1 .00 for our 
prices.C.V.P., Box 2414, Danbury, CT 06810. 

SATELLITE television components, huge savings. 
Contact FORCE ONE SYSTEMS, 120 16th N.W., 
Canton. OH 44703, (216) 456-0259. 

SATELLITE equipment at discount prices. All major 
brands available. Send for free price lis!. GALAXY 
SATELLITE SYSTEMS, P.O. Box 970499, Miami. 
FL 33197. 

THE LNA specialistst Brand name, lowest noise, 
lowest prices! We will not be undersold I Send for 
prices: Lna, 201 E. Southern, Suite 100, Tempe, AZ 
85282. 

CATALOG: TV descramblers, microwave convert- 
ers, satellite systems, many types, kits or built, 
SI .00. MINUTE KITS, Box 531. Westchester Sq. 
Sta- Bronx, NY 10461 . 

SATELLITE-TV systems... Lowest prices! Name 
brand dishes, receivers, LNAS, etc. Factory guarart- 
teed. Send S2.00 for latest catalog and information: 
TITANSAT, Box 101, Lemont. PA 16851. 



ENJOY SATELLITE TV 



DO-IT-YOURSELF AIMO SAVE., 
Electronic Know-how nol required 

Easy to build from our plans or kits. 

Lowest prices on sslflllite «)ectroniics. 
S*nd $1 toi calalog or ^.^ fgr 
"CotituiTrtf Guitto Id StlQliJEe T«l«vi9tDn.' 

' Mi»soul». MT 59807 



E-Z Satellite kit, computer print-out of your location, 
2' liquid compass, inclinometer MasterCard.'Visa. 
IN-X-SALES, Box 45, Tllton, J^H 03276. (603) 
286-3082. 

SATELLITE-TV- Home— RVs. Complete fully op- 
erational systems from $6.95. Send $2,00 for cata- 
log, MIDWEST SATELLITE SYSTEMS, P.O, Box 
43008, Mt. Clemens, Ml 48043, 



BUSINESS OPPORTUNITIES 

YOUR own radio station! AM, FM, cable. Home 
operation possible. BROADCASTING, Box 130-F9. 
Paradise, CA 95969. 

US S8.0O Including disk, thousand name brand pro- 
grams for Apple, TBM-PC, details U.S. $1.00. RE- 
LIANT, RO. Box 33610. Sheungwan. Hong Kong. 

HOW to start a small electronics shop at home. 
Make extra money Build as large as you want. How 
to gel business, manage the snop, calculate profit. 
Tax tips. $12,95, plus $2.00 P&H. WO-MACtC Box 
1651, Melbourne. FL 32902. 



UK IKOMC 
ASSLMHn HLiSINFSS 



Slarl home, spare time. Investment knowledge or 
experience unnecessary BIG DEMAND assem- 
tiling eleclronlc devices. Sales handled by proles- 
sionats. Unusual business opportunity 

FREE: GDrnplBte illustrated llteralitr« 

BARTA, RE-0 Box 248 
Walnut Creek. Calif 94597 



BUY BONDS 



104 



PROJECTION TV.. .Make SSS's assembling proj- 
ectors. „ Easy., , Results comparable to S2, 500.00 
projectors. .. Yoii r total cost less Ihan 
$20, 00. ..Plans, 8" lens & dealers' Information 
S17, 50. ..Illustrated information 1ree.,.MAC- 
ROCOMA-GAX. Washington Crossing, PA 18977. 
Creditcard orders 24 hours (215)736-2830. 



TUBES — OVER 2000 TYPES! 
I 'at DISCOUNT PRICES 

\ ^J Parts, supplies, and literature for 

lu^ tube type radios. inlcudFng early and 

ip hard-to-find tubes, 

n Send S1 QO for ?4 page wholesale catalcng- 

ANTIQUE ELECTRONIC SUPPLY 

1 7?5 w Untvers.tv • Tgmpe. An -ofia &^Sl • (60?] e9*-9M3 



PLANS AND KITS 



CATALOG: Hobby, radiobroadcasting, CB. lowters. 
Transmitters, linears, active antennas, converters, 
scramblers, buggino devices, mors! PANAXIS. Box 
130-F9, Paradise, CA 95969. ^_ 

DESCRAMBLER plans. New design decodes 
gated sync suppressed signals — newest pilotless 
method. Circuit boards, most parts from Radio 
Shack, Detailed theory, drawings, sc hematics, in- 
structions S14.95 plus S2.00 shipping. DIRIJO 
CORP.. Box 212, Lowell, NC 28098. 

CABLE-TV Converters: Jerrold produt;ts in- 
clude "new Jerrold Tri-Mode", SB-3, 
Hamlin, Oak VN-12, M-35-B, Zenith, and 
more. UHF Deluxe II kits. [Quantity dis- 
counts] 60 day warranty. Repairs ot cabie 
converters. For fast service C.O.D. orders 
accepted. Send S.A.S.E. (60 cents 
postage), or call for info., (312) 637-4408. 
HIGGINS ELECTRONICS, 5143 W. Diversey, 
Ciiicago, IL 60639, No Illinois orders ac- 
cepted. 

TV stereo adapter plans. PCB also UHF gated- 
pulse descrambler with simulated stereo outpuL 
For additional Information — send S.A.S.E. to 
SOKOLOWSKI, Box 150. Elmont. NY 11003. 

HI-FI speaker kits, auto speaker systems and 
speaker components from the worlds finest man- 
ufacturers. For beginners and experts. Free liter- 
ature. A&S SPEAKERS, Box 7462R, Denver, CO 
60207. (303) 399-8609. 

SCHEMATICSmadefromyourPCboard,$7.00per 
component. CONNELLY. 717 E. Bauer. Naperville, 
IL 60540. 



HiMmniiiaaiME 



Increase channels, range, privacyl We specialize 
In frequency expanders, speech processors. FM 
converters. PLL & slider tricks, how-to books, 
plans, kits. Expert mail-in repairs &conversions. 
1 6-page catalog $2 



CBC INTERNATIONAL. P O BOX 3150ORE 
PHOENIX, AZ 85016 (602) 996-B700 



REMOTE control plans S2.00. Range 30 feet. 1,001 
uses. KAMTR0N1CS. 1460 h/lontcalm. Laval, 
Quebec, Canada H7W-1X1. 

PROJECTION TV, ..Convert your TV to project 7 
foot picture. .. Results comparable to S2.500,00 proj- 
ectors... Total cost less than $30.00.. .Plans and 8" 
lens S19.95. .Illustfated information free. MAC- 
HOCOMA-GA, Washington Crossing, PA 18977, 
Cneditcard orders 24 hours (215) 736-3979. 

PC/XT computer mother board July issue compati- 
ble. Wave-soldered w/all components less IC 
S1 10.00 and more. NRPC. (713) 484-9575. 104G S. 
Friendswood. Friendswood, TX 77546. 

TESLA coil construction plans. Kirlian Elec- 
trophotography plans. Free informallon.'photo. SCI- 
ENTIFIC. BoK 962RE9. Norco, CA 91760. 

VCR amplifier kit: transmits to any TV in your house. 
FM transmitter, function generator Kits are S24.95 
each and Include PC board and all board mounted 
parts. (CA residents add 6.5%). CAS ELEC- 
TRONICS, 1559-J Amar Rd., Suite 467, West 
Covina, CA 91792. 



CABLE-TV 




BONANZA! 



ITEM 



RCA 36 CHANNEL CONVERTER (CH, 3 OUTPUT ONLY) 



PIONEER VtflRELESS CONVERTER (OUR BEST BUY) 



LCC-58 WIRELESS CONVERTER 



JERROLD 450 WIRELESS CONVERTER (CH. 3 OUTPUT ONLY) 



SB ADD-ON UNIT 



BRAND «E1V— TRIMODE UNIT FOR JERROLDS 



MINICGDE(N-12) 



MINICGDE (N-12) VARISYNC 



MINICODE VARISYNC W/AUTO ON-OFF 



M-35 B (CH. 3 OUTPUT ONLY) 



M-35 B W/AUTO QN-OFF (CALL FOR AVAIUBILITY) 



MLD-1 200-3 (CALL IF CH. 2 OUTPUT) 



INTERFERENCE FILTERS — CH. 3 



JERROLD 400 OR 450 REMOTE CONTROLLER 



ZENITH SSAVI CABLE READY (DEALER PRICE BASED ON 5 UNITS) 



SINGLE 
UNIT 
PRICE 



29.95 



as.95 



92.95 



105.95 



109.95 



DEALER 

10-UNIT 
PRICE 



18.00 ea. 



72.00 ©a. 



76.00 ea. 



90.00 ea. 



58.00 ea. 



Call for specifics 



109.95 



119.95 



179.95 



139.95 



199.95 



109.95 



24.95 



29,95 



225.00 



58.00 ea 



62.00 ea. 



11 5.00 ea 



70.00 < 



125.00 ea 



5fl.00ea 



14.00 ea 



1 3.00 ea 



1 85.00 ea 



SPECIFY CHANNEL 2 or 3 OUTPUT 



Quantity 


Item 


Output 
Channel 


Price 
Each 


TOTAL 
PRICE 
































































SUBTOTAL 




from shipping any cable d esc rambling unit 
to anyone residing in the state of California. 

Prices subject to change without notice. 


Shipping Add 
$3.00 per unit 




COD a Credit 
Cards — Add S% 




PLEASE PRINT 


TOTAL 





Name 

Address 
Slate 



jSily. 



G Cashier's Check 

Acct# 

Signature 



.Zip 

□ Money Order 



-Phone Number ( ) . 

n COD n Visa 
Exp, Date 



□ Mastercard 



FOft OUR RECORDS: 

DECLARATION OF AUTHORIZED USE — I, the undersigned, do hereby declare under 
penalty of perjury that the products purchased will only tie used on cable TV systems with 
proper authorization from local officials or cable company officials In accordance with all 
applicable federal and state laws. 



Dated:. 



.Signed:. 



Pacific Cable Company, Inc. 

7325'/2 RESEDA BLVD. • RESEDA, CA 91335 
(818)716-5914 ' No Collect Calls • (818)716-5140 

IMPORTANT: WHEN CALLING FOR INFORfWlATlON - 
Please have the make and model *> of the equipment used in your area. Thank You 
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FOR SALE 



CABLE-TV Secrets — the outlaw publication the ca- 
ble companies tried to ban HBO. Movie Channei, 
Showtime, descramblers, converters, etc. Sup- 
Dliers list included. S8.9S. CABLE FACTS, Box 711- 
H, Pataskala, OH 43062. 

RESISTORS V4W/»4W5%C,F. 3 cents. 1%metal- 
(iims, custom wirewounds. capacitors and other 
components. JR INDUSTRIES, 5834-H 
Swancneek, Toledo, OH 43614. 

FREE catalog featuring scanner accessories, car- 
rier- subcarrier detectors, voice scramblers, unusual 
kits. CAPRI ELECTRONICS, Route 1R. Canon; G A 
30520. 

THE Intelligence Library— Reslficted technical in- 
formation & books onelectronicsurvelllance,sur- 
vellfance-devlce schematics, lock-picking, in- 
vestigation, weapons, identification docu- 
ments, covert sciences, etc. The best selection 
available. Free brochures. MENTOR, (Dept. Z), 
135-53 1^0 Blvd., Flushing. NY 11354. 

WHOLESALE MATV.CATV equipments, antenna, 
accessories, cartridges, radios, speakers, cat>les. 
(718) 897-0509. DSWR, 68-12 110 Street, Flushing. 
NY 11375. 

TI-99.'4A software; hardware bargains. Hard-to-find 
items. Huge selection. Fast service. Free catalog. 
DYNA, Box 690. Hicksviile. NY 11801. 

TUBES, new, unused. Send self-addressed, stamp- 
ed envelope for list FA LA ELECTRONICS, Box 
1376-2, Milwaukee, W 53201. 

FREE Automotive Security Catalog. Largest se- 
lection available. Do-it-yourself pagers, alarms, 

hood locks, glass detectors. Allow 4 weeks for deliv- 
ery, or for rush send SI. 00. AUTOMOTIVE SE- 
CURITY EQUIPMENT COMPANY. Dept. 1. RQ 

Box 332. Plainview. NY 11803. 

INDIVIDUAL photofact folders. No, 1 to no. 1400, 
$3.00 postpaid, LBT, 414 Cfiestnut Lane, East 
Meadow. NY 11554. 
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DESCRAMBLERS for downconve tiers. High gain. 
Send S2.00. RB ELECTRONICS, P.O. Box 643, 
Kalamazoo, Ml 49005. 

ELECTRONICS catalog. Over 4,500 items. Parts & 
components. Everything needed by the hobbyist or 
technician, $2.00 postage & handling [States only), 
refundable with first $15.00 order. T & M ELEC- 
TRONICS, Dept. H, 472 East Main Street, 
Patchogue, NY 11772, (516) 289-2520. 

WANTED: Cash for old tubes, speakers, amplifiers. 
Western Electric, Mcintosh. Marantz, RCA. Cun- 
ningham. Altec. JBL, Tannoy, Quad, (713) 
728-4343. MAURY, 11122 Atwell. Houston, TX 
77096. 

TUBES, hard-to-find, Send self-addressed stamp- 
ed envelope for list. AUDIO VIDEO STOP. 7477 
Village Parkway, Dublin, CA 94568. 

FREE catalog. Electronic, electrical, parts, tools, 
controls, switches, relays, tech books, manuals. JS 
CHRISTIANSON, INC, 120 Oser Ave,. Haup- 
pauge, NY 11788. 



THIS IS AN EXPAND ED-TYPE AD WITH A 
TINT SCREEN. See how it jumps out on the 
page. To order your ad in ttsis format calcu- 
late the cost at $3,75 per word for the ex- 
panded-type and add 25% for the tint 
bachground, 

NEW.. .Convert any portable television into a giant 
five foot picture screen. Guaranteed. Only $24,50, 
QUEEN ENTERPRISES, RO. Box 159, Toronto, 
Ontario M6M 4Z2. 

FREE catalog 39-cent kits — audio, video, TV, 
computer pans. ALLKIT, 434 W. 4th St., West tsllpi 
N,Y. 11795. 

CIRCUIT txiards: your artwork. quicl< delivery, rea- 
sonable. ATLAS CIRCUITS. Dept. A, RO. Box 892, 

Lincointon, NC 26092. (704) 735-3943. 

TUNABLE notch filters, brochure. S1,00 D.K, VID- 
EO, Box 63'6025. Margate, FL 33063. (305) 
752-9202. 

ASSSORTMENT #101— Toko coils (1) 144LY-120K, 
{1)E520HN-3000023 and (2) BKAN-K5552AXX 
transformers, (1)BFQB5 Sub,, (1)PC, and (1} AC 
adapter only $25.00. For fast free shipping, use 
rVlasterCard VISA and call toll free 1-300-821-5226, 
ext. 426 [orders only) or write JIM RHODES, INC., 
1025 Ransome Lane, Kingsport. TIM 37660. 

CABLE-TV Source Book— a complete listing of 
suppliers for hard-to-find converters, descramblers. 

technical infomiation. schematics and much, much 
more. Full refund if not salisfied. Send $4.95 to 
CABLE. Box 12505-R, Columbus, OH 43212. 

TECHNICA 140channel cable converter fully re- 
mote sound and video unit only S149.00, Jerrofd 
LCC56 converter only $79.00, Jerrold DR2450 
converter 90 channel auto tuning only $89.00. All 
units carry full manufacturer's warranty, specials 
while they last. For catalogue send $3.00. Thanks, 
REDCOAT ELECTRONICS, P.O. Box 28504, Ja- 
maica. NY 1142B. (718) 459-5088. 
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RE PLACE K^EtfT FOR 



ECC®/CE®/SK 



® 



TItlPLERS MInsPC/TYPe 

.. 9.es 



SOOA/sinio4 



525/yaios 8.SS 

526A/a(]ios 9.95 

528/SIB9M 12.75 

...11.80 



5JS/SK3J6T 



OUTPUT .jjOfc; 

TltANSISTORS *V^ 

,„,,,, 5 PC win 100 Hin 

i65/cEJ8:........a.a5 i.»5 

aW/sslJio a.25 1.95 

285/SICMS7 a.?5 2.25 

1.90 



aSDi5«ip/M'?!'..a.a5 



AUDIO POWER 

10 PC Mm 1DOI>cMln 

152/MJa9! 3Q r^ .7M 
ISS/sJoi" 

1 ji/Slt50M . -, 

1B7/saoBj S9 

291/sKMM . ._ 

292/s»iii ,49 




RECTIFIER 
DIODES 

lOOPcMIn 
125 looov/: sn .07 
158 1IXXJV/5* ,18 

___ Damper HI vote 

506 HiXUKsntn 



.29 



-looopcMin 
.05 
.14 

.22 



SPECIAL OF THE mOHTH 

375/st(91l8 44viOP<:Mln 39viO0IH:Mln 

712 FM/DET/ 75v lOPCfMln oOv lOOPcMln 



102*.. 

108..., 

lasA.. 

123AP, 
128.... 
129.... 
ISO.... 
154.... 
1S7.... 



SUPER SAVINGS 

10 100 10 100 

MIN MIN mm MIN 

.21 .18 159 16 .11 

.55 ,29 160 88 .77 

.18 .14 161 65 .50 

,18 .14 162 2.2S 1,95 

.15 .09 165A....3.35 1.99 

.38 .33 171 49 .39 

.38 .S3 134. 38 .30 

.53 .53 185..:... .58 .30 

.75 .65 187 48 ,40 

.49 .39 188 50 .45 



189,... 
190. . . . 
191.... 
198.... 
199. . . . 
334. , . . 
287. . . . 
288. . . . 
376. , . . 
39S..,. 



10' 100 

MIN MIN 

.50 .45 

,59 ,50 

.65 ,55 

.65 .53 

.18 .12 

.19 .13 

.39 .23 

.39 .22 

.55 .49 

.59 .49 



FOKACOMPLeTeasTCAaoRWOiTB-cov oraers weicomt win orof j; s) 
DIQITROM ELECTRCMICS 

110 MIUSIOE AVENUE, SPRINGFIELD, NEW JERSEY 070S1 

TBii ft-M i-80o-5M-<w¥ In NJ »i-s>»-»oie Teiex 138441 

PRICES SUBJECT TO CH*NOi WITHOUT NOTICE OFFIB GOOD *HILE SUPPLY LASTS. 
ICC Is > Trim MJrlt Of PMIllpI ECO 

Plgitron tlectronics Is not astociatM in anv w>v ^Th PtillH» ECC 



POWER SUPPLIES! 

FOR 

COMPUTER/HOBBYIST 

OVERSTOCK INVENTORY AT COST 

• Limited quantities • Switchers 
• Series Regulated • Walimount Regulated 

WALLMOUNTS llnput plu^ /output caMe w/DIN Corn.) 



PART NO, 


OUTPUTS 


SIZE 


PRICE 


1 


2 


3 


4 


H 


W 


L 


WM0«3 
WH0S3 


5K/38!Jm* 


-5vy300fflA 


+12vnSE>mA 
+ 12v/300mA 




220 
2 IS 


!7S 
310 


3 50 

4 3S 


7 90 

1075 



LINEAR (Input/Output SoldarTvrminBis) 





















FD271 


5k/ 1 7A 


-6./1 5A 


+24v; 2A 


10V/2A 


2 94 


4 44 


B56 


55 65 


FD3e4 


S»/9A 


-5yoi-12« 


+24V/ 7A 




2 75 


487 


n 00 


7035' 


FD340 


5V/5A 


+ 1 3y/ 9A 






1 82 


4.00 


5 50 


27 30 



SWITC H ERS Itnput/Output Solder TBrmlnsil) 



EPS! 00-24 


24vf4A 








238 


S25 


7 65 


128 10 


ES 100-12 


t2v/SA 








3 38 


525 


7 65 


128 ID 


EL 304D1 


1./25A 


1 2«/2A 


-12vnA 




1 90 


390 


830 


34 85 


EL 40501 


SvfOA 


I2VJ2 5A 


-&V/SA 


-12w/,SA 


185 


4 40 


T20 


38 SS 


EL 40503 


Sv/EA 


1 2v/2 5A 


-Sv/SA 


-12w/SA 


1 85 


4 40 


7 20 


38 S5 


EL *1 OOB 


SvfSA 


12V/6A 






244 


413 


908 


102 30 


EL4101B 


&V/10A 


17vf4A 


-12W/1A 


-5K/IA 


2 44 


413 


9oe 


102 90 


EL4170I 


Sv/I&A 


1 2rf4A 


'12vMA 


24v;4A 


244 


5 59 


tooo 


133 35 


EL4IT03 


Sv/ISA 


12V/4A 


-124'MA 


24V/4A 


2 44 


5 59 


1000 


133 35 


EL 92001* 


5</20A 


I2V./4A 


-12y/lA 


74t..2A 


2 44 


EOS 


1071 


148 05 



'SltlQUtpLjl -&Vl2fii 



CIRCLE 57 ON FREE INFORMATION CARD 



OUTSIDE CALIF. TOLL FREE 

1 -80O-438-0600 

INSIDE CALIF. 
(714)979-4440 

CIRCLE 272 ON FREE INFORMATION CARD 



Te^m3^ 

• Freight add $3.50 per unit. 

• Calif, residents add 6% smiles tax. 

• Volume discounts (above 1 00 qty). 



n 



# 



Sr 



UPS POWBR nmPLT 



A<l PflJNTlIt nriTCH 



coum viHO 






r»iifciHirtiiiiHij r 



HU&>ta HiH4 dM ««i pe^ 




MrfEPMa ITD^tit ftOUUXt 



BlOO ZH C^ 

<IKCHOSF<LiW 







CAPAcrrofis 

.1 t# DiK VtFASS UPJCmiH tDOKlK 

iiniriKMxjTMcC*rAOrtOA iwn» 
CORCOM EHt Fll-Tlit 



StO C0><C0M 3 CqnantHT FMr 
Lki« Cv« iQr i»wa •- ■ loot 
Lhw Cctfl f Cadjctor — t Km 
Liw Co4 3 CorAicic< — g lew 



MUFFIN FAm 

Tom r TA'KO Ftn WWi « K 

T«iif!*»- PAffidFM HEW 9?.H 

ITVK Fan hCWl la.K 



PoMcCvdt- Mdtd 



i.« 



ICVOCKEtS 



1 nn STiLP I 13 • .to 

iipnirrtp X .17 

Ji h«i STiif m .a 

Jfl-PnStW *l ,■« 

ig pm WW,!*, H .» 



£2?nWW,>3L 1.11 

xjviwv*'™. i,n 

SI Pm wwm 1 .41 

4[hFinWWnL IM 



bi » 

vi.n 



VI « 

Bioa 

Hi it 
«i» 

HijH 

1B1.ffi 
1.W1KI 



orro itoLATOfts 



HCThH 




■ Ot I « 



tmCIAL VALUtSI 



iarn.i$ 
ian7.» 



CAU-ACPKHI 
VQI4IIH 



■EMC COMNiCTOM 
i-ft 

3^100 £T n H t 

9-1 WWW J.ra 



l.-HD 



HH MU 



lOtHCR VtYUI M CATMC4] 



(CALL TOLL n 



roc CONNECTORS 



Rl J^jXh SoUw^ HHd*^ 



Rt M$^ W/W h4Mdtr 



HUUBER OF CONTACTS 

1Q ao 26 14 <o a 



.TB 1.20 1.B5 Z.1I] 2.«CI a.OO 



3 10 *%Q *^ A.W 7.K 



ttOJE: To cn»tr mrfan numb«r vt w>fHKXt kn rtaam of n n ACP p«1 nujnb«r 
CmOt OUANTITY OF Upes (m^nd) ANO TMtf i^N AOnTTIOHAL 14m OFF- 

OKIDATA PrtlNTCRS 

(1«.« ^, 



C*MillH{1K 

■1 r'«0:9i~ bvAMl 




HiQ 1 m 






H» IJiTl 



HH 1T.» 
HH HH 
ilSA «T^ 

■1(4 ITA 

•1*1 »« 
ZIK 

17H 



H1I 



IS 



Hti t in 



- A" 4 



•.» 



a^ 11K 

taw 44.M 

«H 12.H 

fT4l 27 H 

1T»A HH 



lli*Cl -W 1 ElilHz 



» I 



DMK COHTnOUJIlt 



uPOnHWH 

llTI >SM 

imi ia.n 

im n.» 

1TH 11» 



CRT COHTROLLUtt 



••4 IttK 



HOT TtK ' 



UARTSAItARTS 

HH I 23U t iH I IW*<lQa 




f Tt4 !4i»St * BO 

SUM |;2SlnCr fl SO 

sn4ci«Aaii ISO 

TH52SM l<UOn«|> RM 

UCUWTH il^wS] i»H 

»l3*Jir3lKnll »H 

fnaosois] ii« 



ITATIC RAMS 



flLOUl (9Mn«) 
fllt^MQim 

£ii4iutki$g 
l>l*L-< {Ufar) 

7[4T fUAS) 
unHia ^[DOnS] 



1.4a Kt 50 

Hftniso 
nfii.x 

.H *i1J H 



lUHHIf-l [Xdn^ 1 1Q 



m*in«p.sftD0ns» j» 

HtMnMJMH^ lip 
l>4M*1«^J(L^ SK 
HM4l1«LFJ[lL^ lis 

zii»aoor>3} ».« 
HPM^HP.is. rias) t4H 
HhMM«LP'iaii;i>i lie 

7<iS1H4Hn^ T.H 



DYNAUtC RAH* 



»i» 



i|iU(«Ck«| .n 

'HtHMilBOnQ 1» V »H 
'iimH-jpoOnlJ tllVVS 

4iLtfM«694g aOTMa 

'tl4H<TiO \iKk\^ 1 Jt VtlJS 
4t|4H.3n{H0nl t><l*rt9D0 

TMB41«4ilUn4| 




DISK SPECIAL (ISM fc dsdo) 



S400 



WOWl 



►1 

PACKAGE T|<wco<* Supply LiRintd 



UUtlLW4 0effiOf«H] 
Hiuiii. nws ka ,at [H^ 

DVHM IH^IO EUXJ tu; 
t>rW« tC*30 l»DD|T8iJ] 
ACPSAADLAll 
MJi Dfti PO CM) 



VEItHTMirSXQD 
vEt«At1H r DUOQ 

CrTS4M I- DK» 



KM 1T.H 
MK 44K 

UK lUft 



HH K9S 
3*H MM 

4«H 47 iq 



ss,gs 



*14.95 



lUT— LVi 9f I 



4Q17 



MCt44qt ifH 

I«;i4«t 1JH 

WCi44ia »!H 

MdUii iiAi 

liCIUil 11 « 

bCl441* 4H 



7*000 $ J9 1 74Cr4 t-B I ?4Cl II |l 99 I7«(373 R» 
74CC9 .» hr^OH 1 H 74ei» T.ll f'tOTM l» 
74C9 3f 7400 ttS 74CM0 tH 74001 Ji 
7«Xa JV 74C» iial74C^H lHt74C«D 44t 
74^0 .3iJlHMr4CMnoeK-JI.LAO«OKTJlt« 



UNCAR 



TOLL FREE 

800-854-8230 

Calif. Residents 

714-558-8813 

OUR 
POLICY 

*N0 auroherge for VISA or Mastercard. 
■NO sates tax. •MX shipments 1rrsur«d, 
»Your card Js Not charged unfl] we ahlp. 
■Same day FEDEX shipment Is avaiF^le. 
•Vi?lum« purctiasbog agre«menls avaJlatrle^ 
•Government ajMnctes, corporate and 

Institutional PO's accepted. 
*0rder3 eutijeci to availability. 
■All rt«mx havQ manufacturer warranty. 

Some warranties up to 5 years. 
■Pricing syb^ect to change w/o notice. 
•Returris cr cancellations may ba aubj«ct 

to restock J ng faa. 
*ACP Retail Store pricing may vary, 
*We are not responsible ^cr typos. 
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»* 


LMXW 


.H 


U*»1W 


3t 


LUJ04H 


l.» 


LM3»H 


H 


UQOW 


*T1 


Luyrm 


W 


LMUCh 


'U 


LUSIOCM 


llfi 






UrilllH 


LIB 


uniKH 


1 ta 


LMJlltl 


1H 


ixiim 


l.li 


iimiiM* 


Vfiaj 


\M3MH 




LM33M 


H 


UE>4Bt«H 


Vfllf 


LMHM 


*« 


LU3Ma* 


B 


UtM 


ITS 


LU3KH 


i» 


iMa-nnH 


<» 


i^a-TM 


.]■( 


LM17IH 


174 


LM377W 


1» 


LMHCCH 


H 


luUSHN 


l.« 


LUStIN 


1» 


UUHH 


IX 


tuww 


1H 


UUM4 


ir* 


LU3W4 


H 


LM3fTt4 


1» 


LMMM 




LMHM 


« 


UhlTMH 


41 


UJ7MH 


» 


P«b1t 


ja» 


HCS5S 


» 


feSM 


H 


»E5S» 


1*» 


HEHl 


xl» 


FiltU 


IH 




H 




i« 


tMSBT 


W 


MEira 




HEin 


ua 



UlIWN 


K 


LMHia 


LMID* 


LBQ 


LUHig 


LMFpa 


tt 


UCWH 


Lwrti 


,71 


MO«M 


UlT» 






umM 


frt 


FlC413i 


kjMr»N 


7ft 


nC4lB1 


LilTM 


M 


CAaou 


uin* 


IR 


CM03( 


LUT4ICM 


ft 




LMTA1H 


« 


CAM* 


lUTHlIM 


» 


CA30IO 


tii74r 


IS 




\MfiA 


« 


CAJnA 


lutffji 


Its 


CA3»I 


IM1*3 


l.Kt 


CA30R 


Ull»i[h 


1.« 


CAXn 


liCiani 


1 K 


CA3W 


WC^Ht 


1.H 


CJUUt 


UClMO 


^M 


CASH* 


MStaw 


115 


CAIW 


MCisra 


■ Tt 


CA3I46 


t>l14t4 




CASr4t 


IJMiSHH 


?» 


CAl'tO 


LUllOD 


2K 


LBJXlfO 


UiliLf 


«|[> 


UtlWQ 


LMIKH 


J.40 


LH]37^ 


LMim 


J« 


\JM 


LUHT7 


5«- 


LF»1 


UUllTT 


3» 


lJ^»a 


LAHIH 


1 W 


LFMi 


UdlfH 


17l> 


LFM 


U-UQWI 


l-W 


L5»7 


ULKcKOa 


1JB 


TuwiCP 


XPUX4 


3 7S 


TLOttCP 


™»3l 


J» 


TU7JCN 


XftSMI 


3411 


TVWiCP 


mail 


aTB 


TLJ9HCH 


LWMTTI^ 


}» 


n.** 


tMWTlF 


i» 


TV-tH 


LM»(» 


u 


Tl«7 


LHIHi 


H 


UC^tUl 


Lwmo 


« 


ttCM) 


iMUCft 


241 




L*«H7 


IJtt 


UCM* 



MCHT^i r» 



VOLTAQE RSQULATOIM 



L I}. 1B. HV 



.69 



12.IK.HV I.ZiJ 

I. iZ. 11, HV ./^S 



1.39 



LU31l>»: 

LMsax 

LAIU7K 



tHCIAL RURPOVE CHIPS 



l«t44ll 
MlHI 

3*n» 

5011 

■m 
au7 



U1T4 iiias 

HK 3Tf 

ATLUTl ] 1 50 

AYUtCO nJd 
S13-001U IH 
aaii*?*. »H 



3Mt 



4H 



ntm sv uwAT 



DATA ACKHSITION 



•i4ft 

ACCmii 14 5} 
wruajN 1 M 



MK0«17 


»tT6 






47* 




TM30K» 


ai« 




IMCian 


TB 




DACim 


«» 




LF3WI 


1.K 





DAm 

CvtCOl I 

LFtJSOiiH ■ 



EXPANSION hWHOHT 

64K UPGRADE (S«ty ^10.00 

2SeKllAMS{S*tor9} S45.00 

CAILlS/AGCIMOfUIft 



n^f OLis&en CHANOin rwi 
Nuu uoceu wAFTon 



IBM PC» 
•89" 



Ht.Tte*iwieuu 
AMD7910 



M9* 







744« 


t M 


MiiJ 




74171 




7401 


11 


7«7 


« 


7J1H 


4? 


74177 


B 


740J 


11 


7*44 


« 


7*1« 


M 


7<17t 


IH 


T4DI 


11 


7400 


.1* 


74l« 


4B 


74tB 


71 


740* 


!■ 


7441 


It 


74133 


4fl 


741tl 


irt 


7«4 


a 


7iM 


It 


74131 


Tfi 


74tBa 


i.ti 


740( 


m 


7454 


*> 


M141 


m 


74tW 


JB 


T407 




74H 


s 


741411 


itn 


741H 


7 in 






7440 


ar 


741« 


370 


74^B 


*7 


740* 


It 


T470 


» 


741hU 


JtQ 


741H 


17 


7^110 


n 


7473 


» 


7414S 


5t 


74tB 


J7 


74! 1 




7473 










*/ 


74 1> 


aa 


7474 


>■ 


74141 


111' 


741*4 


« 


7*113 


K 


74 JS 


31 


741» 


101 


741 B 


ff 


74 U 








74IS1 












747* 


4ta 


741U 


« 


t*\n 


m 


7117 




74*0 


« 


74133 


s 


74tB 


1.11 


74* 


!■ 


74« 


H 


T41>4 


ll» 


74tB 


I.ti 


im 


at 


74M 


44 


741H 


H' 


T*aai 


i.tt 


74» 


« 


74aS 


M 


741li 


J» 


74»1 


7* 


74D 




74« 


an 


T414I 


ft 


T4Ha 


i.W 


7431 


H 


74« 


itf 


74141 


1M 


74B7* 


IB 


74X 


» 


74*3 


» 


741B 


IM 


7-«7» 


.TS 






74ai 


ii 


741«B 


7» 


TCW 








74K 


iA 


74«t 


W 


74SH 


3K 


74W 


■■ 


r4*J 


3>i 


74iei 


tt 


74Ma 


3» 


74» 


SM 


74*4 


B 


741«J 


«>' 


T4aw 


Ht 


707 


» 


74« 


SO 


741t4 


•t 


74ai 


l.» 






r4H 


«■ 


741fc 








?43V 




r4«T 


J7C 


741H 


H 


74at« 


h 


T44ft 


■■ 


74100 


tso 


741fl 


I7B 


7-0*7 


u 






74107 


h 














74IOt 


37 


74173 


47« 


riSfto 


1 ts 


/44a 




743 H 


143 


74173 


H 


■JiVA 


133 


7444 


lis 


74131 


JW 


74174 


« 


7+IW 


}:» 


7444 


,H 


74Iia 


M 


741W 


M 







74.»l 
74LW1 

ThLLSO 



71X19 .to 

7'tlJll .S 

74iCSt> 33 

74Uia JI. 

74Jf14 B 

74.111 33 

74LSaa » 

74C$3I » 

74X22 ^ 

74.BB 

7tLSjF 

74X30 
7<S» 
74LS33 
741,557 

?4lX» 
74X40 
74X43 
?4(X47 



74X11 



74X7a 
74X74 
74X71 
74157* 
74L9T* 
74X*a 



74J1Cf7 
74X10* 
/4LSI17 



T4gflg ta 

7*^2 » 

74S09 21 

7i9M *S 

74^09 .45. 

74501 SA 

74901 30 

745HI .3S 

74511 « 

74S1S X 

745X1 3i 

74*22 « 

74530 3fi 

r4iu 49 



.74 



T4LSM 

74L9119 I m 

7JU1114 B 

74U1R .41 

74U1» B 

T4J1H r.Ti 



74Xt» 
74L9133 
7«.eiB 
7«JI(» 

74Jka» 

74X141 
74L9t4« 

744X111 
74^113 
74J1G4 
74UES& 

T4.Bi:K 
T41.31&7 
744.EIU. 
74.9 IB 

741.9 til 
T4LStB? 
74UTU 
74L9se4 

T4L9IB 
74.E1B 
74U1B 
74IX1B 
74J170 
744J173 
74.9174 
74iX[75, 
TflJIIll 
74LIIB 
74uB1il 
74X19? 
74Xin 
74iLI1l4 
74X1B 
74J1B 
7«lXli»r 
74Xai 



^4X84? 



T4100milOiiB* 



74IX917 1 74 

74iLS2W It 

744X}4 tl 

74XS] M 

74ul233 » 



74X3731 

74X»1 
74X3T* 



7«L91*r 
744. H4t 
744JS: 
744X3KJ 
74. »U 
74XH1 
74ji)tl 



74LHT3 
74L9T74 
t4Lttrt 

744X377 



745112 .U 
74St13 51 
749 L 14 -H. 
74SI24 7B 
748131' 1 a* 
74813) 41 
745t34 50 
74$ IH I* 

7i!lt3l 1 a* 

7491]* It 

T4$t3B ■» 

74SI40 U 

745*41 M 

749IH ft 

?4Slll7 B 



74&iM tl II 
T4B3« IH 
749a7" IH 
74SIW IK 
74S3» tM 
74S374 t« 
74$HF- Its 
74A47r »•! 
74B471'' 4H 
74»73' 411 
74M74" 4H 
I4ft4TB- 499 
74HTO- in 
7«H7i' IB 
J^ftTT 4JiS 

nmrr *a 

74H40 I4t 
744*41 Z.« 
CALLPgHTfAC 



745 mi 

749174 
74&171 
74!tlK- 
743^14 
74SEH 
749 tM 
74W40 
T4fi£4l 
74U41 
74SM) 
T4$H4 



5ii w» ii.i5iii7TTri II iRrirTrrrrrrt 7tv^h »JTrrrj rrrrs raai m^j 



FINEST 
QUALITY 



SN eO/40 Rosin Core (RA) 

On* lb. fl*BlB 

16 sw^ (.0641 
IBswft (.MS) 

19 SW& 1040) 

20 5W9 1,03© 

21 sw^ 1032) 
Vi lb. RmI> 
2Iswa. (.0281 
24 3wa (022) 

SN 62 (2% Si(ver) 
Rosin Core 

21 awa [.0311 »ie,95 





FREE Fmghl On 
Ail Onlirt 
OnrS25 

UtHet $25 bM 
J250 perordet. 
Minirrun order $1Q 



FREE DmUirtii Wick 

with eacTi pourtd of solder 



' ?0 ftnGMR JMh), n T ii?a 



I Check ■ Mony Onia ■ VISA 

Call TOuIrei 
600-645-4808 



Qjality MicrQwaue TV Antennas 



B*^ Hultl-Chjnrwl 1.B to 2.7 GHi 

K^ J '<(><■ B Gain Tm> Panliolk: 20 Inch Dllh 
^fe^^^a Compleli Syitain SM.H (Shipping Incl) 
^HMj^H DulwTtilpi.Oly.PrfcIng, Rip(K«n«itPirt> 

■■■ rMHlps-nch Qectroirici 
pOMP r.o. BoK 34n: • mmti. a «sm7 

LIFETIME ini)H7-7700 ISaniCfnniallphcrwcrdtrsll 
WARRANTV MllluCint • Vhi • COOi 



ROBOTS 'Movif line Easily assembled. You con- 
trol. Great fun, educationai. Free catalog. ELEC- 
TROMANIA. 51A Sunrise Highway, Lynbrook, NY 
11563. 

CORDLESS-phoneinterlerence? We've got the an- 
swer. Have a radar speeding ticket? We can fieip. 
Home ptione eixtenslor in your car? You can have it. 
50 -page color catalog airmailed $3.00. DBE, P.O. 
Dravi«r G, Wail<iki, HI 96815. MC'VISA orders (808) 
395-7456. 

CABLE and Subscription-TV secret manual. Build 
your own descramblers, converters— HBO, Show- 



time, Movie Channel, UHF. Latest theory, sche- 
matics, instructions, Suppliers Send $8.96. to 
CABLETRONICS, Box 30502RE, Bethesda, MD 
20814 

PICTURE Flyer list quality electrcnics surplus at 
low prices. Since 1970. Send for itie last 3 issues. 
STAR-TRONICS, Box 683, McMinnville, OR 97128. 

AUTOMOTIVE Security Catalog, new devices not 
on market yet. Infra-red, ultrasonic. RK high voltage 
thief shocker and more. Send S2.00, ABSTRACT 
ELECTRONICS, 19200 Schoolcraft, Detroit, Ml 
48223. 

CONVERT videotapes, PAL— SECAM—NTSC 
(overseas). 110-220 Audio video recorders, televi- 
sions, discounted. APPLE AUDIO. 74-1 B, 37th Ave- 
nue, Jackson Heights, NY 11372. (718) 507-5800, 

ZENITH SSAVI h^anual. Original manual used by 
technicians. Theory of scramtjiinq, schematics, 
parts lis!, repair for UHF and cable. For speedy 
delivery send S15.00, cash or money order BAY 
STATE ELECTRONICS, P.O. Box 263, Accord. IVIA 
02018. 

STUN gun immoblizes your attacker with 40,000 
volts. For more information send SI .00 to CAMEO 
ENTERPRISES, INC., Box 63, Accord, fVIA 02016. 

CAR stereo, C.8."s, radar detectors, alarms, ac- 
cessories. Dirt cheap! Free catalog. ELEC- 
TROMANIA. 518 Sunrise Highway. Lynbrook, NY 
11563, 



. ^ WRITE FOR 

^^McGEE'S 

SPEAKER & ELEaRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 

toll free 1-800-346-2433 for ordering only. 
1901 M06EE STREET KANSAS CITY, MO. 64106 



BEGINNING microprocessors... Especially for be- 
ginners. Learn and keepahead with well written and 
throughly described articles, projects, and experi- 
ments. Covers hardware, software, and support 
electronics from the ground up. 12 is- 
sues. $15. 00. Box 4757, Englewood, CO 80155. 

TRANSIENT voltage suppressors — six outlets 
plugs in standard duplex outlet— Protects HiFi— 
TV— stereo — computer from surges — S13.99. J,R. 
ELECTRONICS, Box 50571 Midland, TX 79710. 

IBM XT motherboard same as in July H-E, $204.00 
128K, 30 day money back guarantee, other cards 
available, CA res. 6%. RGB, 1321 Oro Street, EL 
Cajon.CA 92021. 

TUBES: "Oldies", latest. Supplies, components, 
schematics. Catalog for S.k.S.E. STEtNMETZ, 
7519 Maplewood Ave., RE, Hammond, IN 46324. 

CABLE TV converters— All major brands. Wireless 
remotes with volume, wired remotes. Cable and Vid- 
eo accessories. Cabl em aster distributor. Lowest 
prices. Ship C.O.D,. Catalogs $3.00, SONE ASSO- 
CIATES, 5 Broadway Suite 201, Troy, NY 12180. 

CONVERTERS all types for all systems. Lowest 

prices anywhere, quantity discounts, dealer inquir- 
ies accepted. Free catalog. PG VIDEO CORP., 61 
Gatchell St., Depl. RE. Buffalo, NY 1421g. 

COLOR monitor RGB 14" distributor closeout origi- 
nally sold for S5S9.00 now $169.00 delivered, IBM- 
PC and Apple III compatible with mod. card and 
cable additional $29.95. Brochure on request. UDO 
CORPORATION, 282 Main Street, Salem, t^H 
03079. 



MASTERCARD AND VISA are now accepted 
for payment of your advertising. Simply 
complete the form on the first page of the 
Market Center and we will bill. 



C 



Sy HITACHI 



lOSCILLOSCOPls] 



TEST EQUIPMENT 

COMPLETE LINE OF INSTRUMEKTATION AT THE MOST COMPETITIVE PRICES 

DISCOUNT PRICES 



V-209 

DC-20MHZ • Dual Trace 
Battery Ope rated 

:■•»»'; 




V-509 

DC-SOMHi • Dual Trace 
Delayed Sweep 




V-1070 

100MHz • Quad Trace 
CRT Readout 



6" PDA-CRT 




Reg. S1950 

$1532 



V-6S0F 

60MHz • Dual Trace 
Delayed Sweep 




Refl. SI 196 

$938 



V1050F 

100MHz • Ouad Trace 
Delayed Sweep 




Reg. J 1595 

$1252 



tn 

O 
cn 

H 

o 



< 

108 



V-222 

DC-20MHZ • Dual Trace 



V-422 

DC-40MHI • Dual Trace 



V-1100 

100MHz • Quad Trace 
CRT Readout • ImV 
6" PDA-CRT 



V.6015 

IMHz/2 Channels • 1000 
Words Per Channel 



V-6041 

40MHZ/2 Channels • 4000 
Words Per Channel 





Refl. S5S55 

$5311 



TOTAL ELECTRONICS CENTER • OVER 70,000 ITEMS IN STOCK 

WM. B. ALLEN SUPPLY CO. INC. 

ALLEN SQUARE 

300 BLOCK NORTH RANIPART STREET, NEW ORLEANS, LOUISIANA 70112 



CALL TOLL FREE 

800 535-9593 

LOUISIANA TOLL FREE 800 462-9520 



CIRCLE 103 ON FREE INFORMATION CARD 



COMPUTER 
PRODUCTS. 

Inc. 
ORDER TOLL FREE 

(800) 
538-8800 

(CALIFORNIA RESIDENTS) 

(800) 
848-8008 



STATIC RAKAS 



till 
tilt 

ItltH 

^lB^L-^ 

1111 

Z1II 
Z1I4 

eii4-zs 

Z1 I4H 

;i I4L-1 

El 47 

iigi 

TM)M44'4 
11114044-3 
TMI4B44'; 

■Miia 

TMIZDII-iO 
THHiOIE-IS 

TMMiOIS-ID 
HMI1ie-4 

HiSIII': 
HIIE1IELr-4 

NNtngir-i 

HMItlElT't 

z-et32 

HIIKS4Mt 
HIE2>4Lr-IS 
HIIE2E4ir-1! 



ESS I 4 

IKll 

IKl 

1(1 

EiEi 

ZSEi 
IKi 
IKi 
IKl 
Itl 
IKl 
4K| 

tSGi 
4Ki1 
4K|1 
4K I 1 
IKit 
EKil 
EKll 
EKit 
EKit 
EKll 
till 
Kil 
EX 1 1 
EKll 
«KjiI 
IK It 
■ Kll 
IK 1 1 



4S1b 

«sg<t 

4!9i> 

isg« 

4tl1B 

mu 

4tttt 
EiBii 
4Sln 
3111b 
tllB 

41 In 
4tBu 

3BBd 

IllB 
;5Bd 
iDBn 
ISBb 
lOlu 
lOBu 
ISBh 
lEBu 
2 Dili 
IMil 
lEBn 
JOBii 
lEBn 
ISBlt 
lEIn 



tNOt 
CNOI 

cms 

CMDI 
CMBI 
MB! 

CM as 

tMBE 
CMOS 



DYNAMIC RAMS 



TMS4tlE7 
UPHII 

MMSzgo 

MMIIil 
illtti 

4iii-n 

4t1l-1l 

411»-1t 

!1II 

4 1 14 -El 

41l4.Eg 

4114-19 

4IEII-tO 

4IEII-1t 



I 1711 
, 1711 

' t7li 
27II-I 

Tiitdi 

T*II7tl 
TlltSlE 

VK 

tm «-4 

i71t «-IE 

17»t 

E7» »-2 

1714 

E7I4-EI 

t7l4-ED 

TNI2»»4 

Mi:Mai7l4 

MCNtlllt 

:7IEI-4I 

ITIEI-SB 

27IEI-EE 

t7EII-Ei 



4Kll 
4Kl1 
4Kl1 

BKil 
IKil 
IIKll 
IIKll 
IIKll 
IBKil 
t(Ki1 
«4Ki1 
t4Ki1 
Eilll 
Eilll 



EE4» 
JDDu 
11 lit 
EBOu 
EIDu 
ESBn 
lEths 
lEOlt 
lEOu 
ZSOu 
EOBii 
ISBn 
EOOu 
IIDli 



EPROMS 



EtEll 
IKit 
IKll 
iKil 
EKll 
EKii 
EKll 
4Kll 
4K|| 
4Kil 
4Kil 
4KiS 
4Kil 
IKll 
IKll 
IKll 
IKll 
IKiS 
IKll 
IIKll 
IIKll 
IIKll 
lEK : I 



1 11 
4 SOU 

4IOn 
4iBn 
Sthi 
4SBii 
4S0u 
4 SOU 
4S0« 
4 SOB 
ISBu 
2SBb 
tOBu 
4SIb 
tSDB 
IDOs 
4SBn 
4SBu 
3S0il 

;si« 

JMIn 
2SDu 
ISBn 



Er 
El 
El 

Si 
Si 
ill 
Ell 
Hi 
Ell 
Si 
Si 
Si 
Si 
St 
Si 
Si 
Si 
tl 
I4l 



I. to 
.n 
it 
i^a 
til 

I2i 

It 
I.IB 
lis 
LIB 
I.4B 
1.9S 
].«B 
E.IE 
3.4S 

lis 

III 
E^l 

in 

4.4B 

E.4a 

E.IB 
E.4B 
Etl 

341 
E4I 
EBJS 

7.«S 
IIS 

lOJIS 



I.4S 
l.tS 
I. IE 
.41 
.41 
.71 
.91 
1.41 
9.91 
LSI 
L7E 
E.OD 
7.9S 
I.9S 



3.<E 

E.4B 
S.tB 
E.95 
LIE 
LIE 
t.lS 
l.BE 
IBS 
3.IS 
3.IS 
S.IE 
US 
4.ZS 
4.IS 
7.15 
LIS 
I III 
IBIS 
IBS 
i.BS 
HIS 
EIJS 







74LS00 






741100 


?3 


Till US 


41 


7411110 


.51 


74L101 


14 


Tilt HI 


41 


7411111 


.54 


741J0J 


11 


7111131 


11 


7411173 


1.16 


7ILI03 


.14 


71UI33 


.55 


741117S 


3.3E 


TILID4 


.13 


7111139 


.U 


74U170 


.41 


7IU0S 


.14 


Till 137 


II 


7111210 


IJ5 


74Uat 


.17 


7111131 


M 


74U113 


.65 


TlUOt 


.11 


7111131 


SI 


7111200 


.69 


T4LJ1D 


.14 


71UI4i 


1.16 


71U113 


.51 


Timi 


.34 


Tim 47 


E.4G 


71(1195 


.09 


74LJtJ 


.34 


74UI4I 


1.30 


7111201 


.59 


74U13 


.44 


71111 SI 


.54 


7111119 


1,70 


74U14 


SI 


T1UIS3 


54 


7111323 


3.45 


74LSfS 


.34 


71(1151 


1.16 


T1LI311 


1.76 


T4LJJ0 


11 


T1LSI5S 


.51 


7111352 


116 


74L3J1 


.21 


711.SISS 


.69 


T11I353 


I.E5 


niitz 


11 


71LII57 


.61 


7111363 


1.30 


74LI2I 


.11 


7111151 


61 


71(1361 


1.90 


T4UI7 


.11 


71(11 U 


.91 


711135& 


.49 


nmt 


,31 


7111111 


,61 


71(1366 


.49 


74LS30 


.?1 


riisiez 


.51 


7113367 


.44 


741)3! 


21 


711SIG3 


,61 


7111361 


.44 


741S33 


.SI 


711.SIE1 


.61 


7111373 


1.36 


;4LS37 


.31 


71111 IS 


.94 


711J371 


1.35 


74li38 


.31 


71(11 U 


LID 


71(1377 


1.36 


74U40 


.11 


71(1151 


1.70 


71U371 


1.13 


74154 E 


41 


Til! Ill 


170 


7111371 


1.30 


74tS47 


,71 


I11SI70 


1.46 


7111315 


LIS 


T41i4l 


.71 


71LSI73 


.59 


7111316 


.44 


74LS4I 


.71 


71(1171 


.54 


71(1390 


1.15 


74LtSI 


.11 


71(11 7S 


.54 


711)393 


1.15 


T4Lt64 


.!< 


7111151 


Z.IO 


711i3IS 


1.15 


741J5S 


.11 


7111(19 


9. an 


711)399 


us 


741SS3 


1.1U 


TILS) SB 


59 


7111121 


1.05 












.35 


74LS74 


.31 


71(1 l)E 


79 


7111100 


1.06 


74tS7S 


.31 


71UI03 


.79 


TIlSlll 


3.95 


74LS7> 


.31 


71(1191 


.56 


7111610 


MB 


74LS7I 


.13 


71(11)6 


.99 


71US1S 


E.I5 


T41SB3 


.50 


mills 


.71 


7411661 


1.65 


74LIIS 


.tl 


71L1197 


.79 


7411110 


115 


T4UU 


.31 


7111111 


.35 


741)170 


LIS 


T4litD 


M 


7111140 


.94 


7411971 


110 


74LSII 


.11 


T11114I 


.91 


741)512 


3.IS 


T4LME 


.11 


7111241 


.91 


74(1913 


3.15 


74l») 


.SI 


7111143 


.91 


7411911 


3.15 


74Lt» 


.H 


71(1244 


115 


74LS91G 


3.15 


74l»t 


.11 


7111215 


1.45 


7 4 IS 611 


2.35 


7411107 


31 


71U217 


.74 


74(1919 


3.1 S 


T4LtlDI 


.33 


7111211 


.11 


7411713 


Z3.95 


741111! 


.31 


7411111 


95 


91(196 


LIS 


74Ltll3 


.31 


71 (Its 1 


SI 


9 mat 


1.16 


7411114 


.31 


74111 S3 


SI 


IIU97 


LIS 


74LilE! 


.11 


71112S7 


.SI 


91(191 


LIS 


7411 1;3 


.71 


T4(11SI 


.SI 


ESltESlI 


2.75 


74111 » IM 


Tiisisa 


2.75 


2501611 


410 



We will try to BEAT 

All Competitor's Prices 

CALL for Quote! 



DISC CONTROLLERS 



1691 
1771 
1791 
1703 
1795 
1707 
El 43 
Z7II 
1713 



.... 6.90 

. . . 14.90 

. . . 22.00 

. . . 11.90 

... 21.00 

. . . EZ.ao 

... 9.90 

... 31.95 

. .. 39.90 lirD766. 



E7a6 


. . . 31.90 


E7a7 


... 11.00 


9943 


. . . 33.05 


aE7i 


... 11.00 


1191979 ... 


. . . 11.90 


Maia77 .. 


. , , ll.Kl 


»C3470 . . 


. , . 4.0(1 



i9.ao 



CRT CONTROLLERS 



6116 11.10 

1117 10.00 

61017 13.10 

I1B46 11.90 

7210 31.10 

117S la.BO 



0176017 16.00 

0175537 11.00 

oniSD 36,00 

Kg46sos ii.ao 

iC1371 6,00 

TM too lit .... 31.10 



UV ERASERS 

QUV-T8/1 $49.95 

ECONOMY Model 




Eraias 1S EPROMS In 20 minutss 
Plastic HncloAure 



6500 
6500 6500 A 

6S01 4.00 6S02« 5J0 

6S01 1.10 6510* 6.00 

5S0S 1,00 6S12*.... 9.90 

6S07 0.10 15311 10.00 

6S10 1.30 654S« 11.90 

6512 4.00 6S6t» tO.OO 

JS31 9.90 aennH 

6545 o.go oauu a 

6SS1 0.00 65511 7.00 

6800 



1 MHz 



6600 . 

6602 . 

9903 . 

6905 , 
999)E. 

6609 . 

6110 . 

60ED . 

66E1 . 

9IE1 . 

6940 , 

9543 . 

6944 , 

9945 . 

6547 . 

6950 . 

6551 . 

6960 , 

9951 . 

557 S . 
5550 

9993 . 



Z.95 
7.00 
17.90 
11.05 
9.90 
9.0D 
E.9D 
4.35 
1.05 
13.95 
11.00 
33.90 
14.00 
11.90 
10,00 
1.00 
5,00 
7.00 
10.90 
6.00 
LOO 
11.90 



68 BOO 
2 MHz 



61900 


. 9.00 


H15E 


. 11.90 


iiaoa 


. 11.90 


6)95BE 


. 11.90 


taaio 


. 6.90 


saaii 


. 6.90 


11940 


. 11.95 


69945 


. 11.95 


59955 


. 6.10 


68000 


99000-9 


. 34.90 


55047 


. 13.00 


66411 


. 11.90 


5555Z ...... 


. 14.00 


91961 


. 1.90 


55754 


. 17.06 


69756 


. It.OS 



8000 



1031 14.00 

5035 5.10 

1039 S.90 

IHl-IOSO 16.10 

111-9073 11.90 

SDlOt , 3.00 

1016 4.10 

tOIE«-l It.lD 

5036 21.10 

t017-3 [S M5iJ . . 159.00 
iai7-Z [IMHil .270.90 

1019 11.90 

1019 59.10 

8100 

nil 1.10 

1165 6.00 

1165-1 7.90 

6165 5.0D 

6105 16.05 

9115-2 35.05 



9163... 
6ZS3-S . 
6E65... 
9165-5. 
5E67. 



6.50 
7.90 
1.46 
I.OO 
7.90 

1167-5 I.IO 

5ES9 6.10 

I15I-S 5.90 



5Z71 . 
1272... 
5174 . . . 
6275 . , . 
1170 . . . 
1270-S . 
1211 . . . 
6213 . . . 
1211 . . . 
1116 . . . 
1117 . . . 
1211 , . . 
lilt . . . 
1111 . . . 



69.05 
19.90 
29.00 
11.90 
5.90 
7.90 
5.15 
6.1S 
4.90 
6.1S 
LIS 
12,90 
44.90 
tl.90 



8200 



9202 .. 
9103 .. 
9E0S ,. 
9112 .. 
5114 .. 
9116 .. 
5121 . . 
5226 .. 
5211 .. 
5237 .. 
5237- B . 
5131 .. 
6213 .. 
1150 .. 
I2S1 .. 
I15U . 



Z-80 

iso-oru 

Zll-CTC 

IIO-OMT 

Z10-0i( 

iio.pio 

zio-sie/0 

iio-tio/i 

Z15-tl5/2 

215-115/9 



23.10 
35.95 
2.90 
1.75 
3.75 
1.75 
2.20 
LIS 
3.15 
12.00 
11.90 
1.16 
1.15 
0.10 
3.91 
. 1.15 



8300 

9303 

9304 

1307 

9309 

5310 

131! 

8700 

1741 21.00 

1741 19.90 

1749 . , , 26.10 

17SS 23.00 



1.9 D 
1.90 
1.10 
2.90 
3.00 
3.90 



80000 



10110-6 
10116 .. 



Z-80 

LOS ziot-oit.. 

1.06 290«-PI0... 

6.06 ll5«-S1DrD , 

7.96 Z60t-SIO/l . 

1.96 ZtOt-SIOfZ . 

1.96 ZlOI-SIO/9 . 



Z-80 A 

«o»-cry 

IIOA-Ctt 

ZtOA-DMT 



lis z-80 B 

1.96 ilfli-cpo 

2806-070 

Zlll-PID 

Z45 1905-0117 

24S Z9Q0S10/0 .... 
7.95 195S15/E 



MEMORY 
EXPANSION KIT 




4164 200ns 
9 for $15.75 



APPLE ACCESSORIES 

Pinllil frlitir CirH 49.95 

ta-M.ttJit§rkn\t\\+... 149.95 
SO-Cil, ciN fir Appli 111. . . 129.95 
Ckicliiniti SO-Cilomi Cii^. . . 69.95 
Siriil Ciri (ctRmoiiciUu) . . , 69.95 

Click Ciliiiir cird 78.95 

Cifllif Fii 38.95 

Piwir lipplir 69.95 

Jeyitlok 28.95 

Jilfitick Miptir Appli lie... 14.85 

RF Niriolitir 13.95 

Dlik DrlKi Full Hilfht 1 68.95 

Dlik Driii',^ Hdikt 1 69.85 

CoAtrallir Cirt 49.95 

Uppli PiMlu 5.95 

IBKCiri..... 39.85 

liKBinBiird 13.95 

Eitiii-A-Slit 34.95 

PiMli Alippli 29.95 

KiiliTiick ru 99.00 

Miflc Tuck l>i< w/JirtHek . . . 79.95 

Kiflnilc Kijiknri 21 8.00 

Appli Knkdri (Taiwan). . 149.95 



rNHOVHTSirS IN MICRO COMPUTER TCCHHOLQCV 



VIEWMAX80 149.85 



The right 80-column card for your 
Appis ll-l- 

• Soft video switch 

• Built-in inverse video 

• Shift key support 

• 2 year parts & labor warranty 




TERMS: Minimum order $10.00 
For shipping and handling include 
$2.50 for UPS ground or $3.50 for 
UPS Blue (air). For each additional 
air pound, add $1.00. California 
residents must include 6% sales 
tax; L.A., S.F., S. Cru? & S. Mateo 
counties include 6.5% sales tax 
and Santa Clara include 7% sales 
tax. All items subject to availability 
and prices are subject to change 
Typographical errors are not our 
responsibility. 

No additional charge for Master- 
card or Visa. We reserve the right 
to substitute manufacturers and 
to limit quantities. 

CAU for VOLUME Quotes 

NEW HOURS: M - F 7:30 am - 5;00 pm 

VISIT OUR RETAIL STORE 

2100 De La Cruz Blvd. 

Santa Clara, CA 95050 

(408) 988-0697 

KLL MERCHANDISE IS 
100% GUARANTEED 



75644< 



flEE INFORMATION CARD 
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Saratoga Electronics 




DISK DRIVES 
*LiBited Quantities* 

Shugart: SA800 $CALL 

.5MB (^^) 
Shugairt: SA850 $CALL 

i.ove (%aT) 

Quanttxn: Q2O40 $CAU. 

40HB (FB) 

Vertex: V70 $CftIJ:. 

70ie (FH) 

Oil: CMI5619 ?25O.0O 

19MB (FH) 

Seagate: Sl^-^412 $200.00 

lOHB (Fa) 

Banaacfiic: Sk Fl0[]pf $95.00 

(igsry (IBM PC cam) 



SARATOQA ELBCmOMCS 

12380 SARATOQA-SUNNYVALE ROAD 

SARATOQA, CA S50T0 

t408) 44IK4«4fl 



<^«Ha1« en 7^S, 76/ OOB, 
ePOO Series ad mJiMEce! 11 



800-621-0854 ext.245 



^IP* ordw ton fr«« J^ 



THIS IS m EXPANDED TYPE AD. Notice 
how it stands out on this page. To get your 
3d set in tliis type style marit your classified 
ad order, "Expanded-type ad," and calcu- 
late your cost at S3. 75 per word. 

EDUCATION & INSTRUCTION 

FREE; Math addition progfam (or IBM-PC.'PC Jr. 
Send diskelle with postage paid return mailer. 
ROSE, 6799 Carrera. Las Vegas. NV 89103. 

FCC Commercial General Radiotelephone Li- 
cense Correspondence Course. 60 individual 
lessons for S 69. 50. Payment plan. Results guar- 
anteed! Details free. AMERICAN TECHNICAL IN- 
STITUTE, Box 201, Cedar Mountain, NC 28718. 



ATTENTION 

ELECTRONIC TECHNICIANS 



Highly Eff*q11vB Homa Sludy BSEE Degro^ Pro- 
■HTam fOT Exp«r)an<ood Elflctronic Tochnidari 
Our New Advanced Ptacemenl Pfogfam gronfs 
Cfedh for pireviou^i'SchO'QlIng A. Professional Ex- 
p^fienc^, Advance Rcpldtyl Our 401b Yoipri 
FREE DESCRIPTIVE UTtRATUftEl 

Cook's Ir»tlhj1© of Etectronics Engin&efing 

P.O, BOX 20345, JACK50H. MS 39209 




WANTED 



INVENTIONS, ideas, new products wanted! Pre- 
sentation to industry. National exposition. Call 
(1-800) 528-6050. Canada (1-800) 528-6060. X831 . 



REEL-TO-REEL TAPES 

AMP EX professional series open feel tape. 1800-or 
2400-(eet on 7-incti reels, used once. Case of 40, 
$45,00. 10!^ X 3600 leet and cassettes available. 
MastsrCard(Visa. VALTECH ELECTRONICS, Box 
6-HE, Richboro, PA 18954 (215) 322-4866. 



INVENTORS! 



CIRCLE 253 ON FREE INFORMATION CARC 



CAN you profit from your idea? Call us today regard- 
ing the marketing of your invention, or write for your 
free information pacVtage. Over a decade of service, 
AMERICAN INVENTORS CORPORATION, 82 
Broad Street, Dept, RE, Westfleld, MA 01086, (413) 
568-a753.(Not an answering service,) Offices na- 
tionwide. 



CABLE TV FILTER 
"CYLINDERS" 

SUPER powered notch filters. Equivalent of cable 
company "cylinders". Eliminate undesirable signals. 
Any channel 2 tfirough 8: 14(A) through 22(11, 
(Please specify.) Send $2(3.00 each. Money back 
guarantee. Quantity discounts. CATV, Box 17621. 
[Plantation, FL 33318. 



PRINTED-CIRCUIT BOARDS 

PRINTED-cifcult boards. Quick prototypes, pro- 
duction, design, reflow solder. Send print or 
description for quote to KIT CIRCUITS, Box 235, 
Clawson, lull 48017. 

. stockVs**^ 
in^nerica. 



When you put part of your savings 

into U.S. Savings Bonds you're 
}wlping to build a brighter future 
^ for your country and for yourself. 



COMPUTER PERIPHERALS 

APPLE compatible peripherals — Z-80 Card 

$34.00, Eprom burner S39,9S. send for product list. 
MSU PERIPHERALS, P.O. Box 446, Rocklin, CA 
95677, (916) 783-9961. 



GRAPHIC EQUALIZERS, ETC. 

NOISE eliminators, expanders, power meters, 
others. Twelve-24 bands'channel equalizers from 
$89.00. Kit see R-E 5-6/78, 2-80, 3-4/81. Catalog: 
SSS, B56R Lynnrose, Santa Hosa. CA 95404. (707) 
546-3895. 



CABLE-TV 

DEALERS wanted: Channel 2, 3. and 4 notch fil- 
lers. Money back guarantee. Send S15.00 for 
sample and quantity price list. Specify channel (s). 
GARY KURTZ. RO, Box 291394, Davie, FL 33329. 



THE flEST PLACE w BUr. SELL or 
TRADE NEW and USED EQUimENT 

NUTS ■[ VOLTS MAGAZINE 

SOX I I I l-E ■ PIACENTIA. CA 91670 

(714) 4i3-771l 

joifi Thouundl of R'Gaden h^t[ianwkh 

Every Honth 

ONE TEAR U.S. SUBSCRirriOKS 

SIQ.« - 3rd CUm . $}5.(H . IK C tMm 

flfe SU.H . U<Wnu - Ird Qui ^C 




AMTh4UC lUCT. 
KJU4. UJtVKtl 



THIS IS AN ALL BOLDFACE AD. Boldface 
words cost 5O0 per word additional. It you 
want your entire ad in boldface, add 2Q% to 
the regular cost of your ad. 

MASTERCARD AND VISA are now accepted 
for payment of your advertising. Simply 
complete tiie form on the first page of the 
l^/larket Center and we will bill. 



WHAT IS 
NESDA? 



NESDA IS 

OVER 2,000 SERVICERS 

JOINING TOGETHER 

to improve their technical know- 
ledi^ end builnett maneaArrient 
ikllli 

NESOA IS 

A STRONG ALLIANCE 

OF STATE ASSOCIATIONS 

and confedaration of local groupt 
working togath«r to Improve con- 
dltioni }v} th« Alflc:tronici sarvic« 
induitry 

NESDA IS 
YOUR INDUSTRY 
SPOKESMAN AND REP- 
RESENTATIVE AT THE 
NATIONAL LEVEL 

JOIN NESDA 

AND YOUR STATE AND 

LOCAL ASSOCIATION 



Write for more Information to 
NESOA, 1716 Expo Lane 
Indiaoepolli, Indlene 46224 



""> 






Radio /haek Part/ Plae^. 

Everyday low Prices! Over 1000 items in Stock! 



"Doorbell" Chime and 
Pulsing Piezo Buzzer 




^ 



yyA® 



J- 
% 



(1) Electronic chime with familiar "ding-dong" 
sound. Operates on 1 '/j VDC at 30 tnA, Sound pres- 
sure: 76 dB. 43/*" leads. #273-067 6.95 

(2) Pulsing electronic buzzer has extra-ioud 80 dB 
output with 2 Hz pulse rate. Requires 12 VDC at 20 
mA. 43/4- leads. #273-058 2.99 



Ligrit up Your Project! 




(3) 6-Volt Lamp Assemblies. Two snap-in bases, 
hivo red and two yellow lenses. #272-341 , Set, 1 .49 

(4) "Jumbo" Red Neon Lamp Assembly. A 120 
VAC pilot light that really stands out. #272-710. 1.99 

(5) CQX21 Blinking LED. Red L£D has a built-in 

flasher IC. 5 VDC at 20 mA. #276-036 1.S9 

(6t XC-5491 Tri-Color LED. Glows red on DC, green 
on reverse DC, yellow on AC. #276-035 1.29 



MOV Transient 
Protectors 

Protect computers and sensitive elec- 
tronics from power-line "spikes". 



Application 


Cat. No. 


Each 


Standard 
Heavy-Duty 


276-570 
276-568 


1.59 
1.69 




Semiconductor 
Reference Guide 



Half 
Price! 



Reg. 
3.49 



175 



IMS Edition. Cross-reference section 
lists over 60.00C semiconductor lypes 
afKf Lheir low-cost Radio Shack equiva- 
lents Data on ICs, SCRs. LEDs, diodes 
and more. 272 pages. *276-40OB 




Low As 49*^ 



Low-Profile 
DIP soclcets 



Quality non-wicking sockets for PCB use. Low- 
resistance contacts. 



Type 


Cat. No. 


Pkg. of 2 


B-Pln 
14-Pin 
16-Pin 


276-1995 
276-1999 
276-1998 


.59 
.89 
.39 




Type 


Cat. No. 


Each 


18.Pin 
20-Pin 
24-Pin 
28-Pin 
40-Pin 


276-1992 
276-1991 
276-1989 
276-1997 
276-1996 


.49 
.59 
.79 
.89 
.99 



Computer /Came Connectors 




Fig. 


Type 


Posi lions 


Cat. No. 


Each 


7 
8 
9 


Solder Sub-D Male 
Solder SuD-O Female 
HDod lor Above 


9 
9 

9 


276-1537 
276-1538 
276-1539 


1.99 
2.49 
1.99 




Solder Sulj-D Male 
Solder Sub-D Female 
Hood for Above 


25 
25 

25 


276-1547 
276-1548 
276-1549 


2.99 
3.99 
1.99 


10 

11 


Printer Connector 
Peripheral Connector 


36 
34 


276-1534 
276-1564 


4.99 
4.95 



Vfl-wratt, 5% Resistors 

Pkg. of 5 3Qt 



Ohms 


Cat. No. 


10 


271-1301 


100 


271-1311 


150 


271-1312 


220 


271-1313 


270 


271-1314 


330 


271-1315 


470 


271-131/ 


1k 


271-1321 


t.SK 


271-1324 


2.2k 


271-1325 


3.3k 


271-1328 


4.7k 


271-1330 


6Bk 


271-1333 



USB 


Ohms 


Cal No 


10k 


271-1336 


16k 


271-1337 


2Sk 


271-1339 


27k 


271-1340 


33k 


271-1341 


47k 


271-1342 


68k 


271-1345 


100k 


271 -1347 


220k 


271-1360 


470k 


271-1354 


1 meg 


271-1356 


10 meg 


271-1365 



Special Purchase 

TV RF Modulator 

Only 4^5 

■ Prewired ■ High Quality ^I^^^^^J 

■ Originally for Ti 99/4 PC t0^ 

Lets you use a standard TV set as a monitor. Select- 
able channel 3/4 output. 5-pin DIN plug accepts 
video, audio and 12 VDC power inputs. On/off switch 
has built-in TV antenna/modulator switching. With 
complete data. #277-1015 4.9S 




Printed Circuit Boards 

12 




(12) Grid Board. Accepts DIP devices. 220O solder- 
ringed holes. 4V2 X tVa". #276-147 2.99 

(13) Dual IC Board. Accepts two 6 to 20-pin DIPS, 
Gives you four connecting points for each IC pin, 
13/4 X 33/a" #276-159 . , 1.49 

(14) Plug-In Board. Modem, modular concept al- 
lows quick board swaps. Three busses. 4'/2 st 4" with 

Vie' grids. Fits 44-pin socket #276-154 2.99 

Socket for Above. #276-1551 2.99 



Power Transformers 

120 VAC Primaries 



Type 


Volts 


Current 


Cat. No. 


Fach 


Miniature 

Miniature 
Miniature 
Miniature 
Miniature 


6.3 
12.5 
25.2 
12.6 CT 
25.2 CT 


300 mA 
300 mA 
300 mA 
450 mA 
4S0mA 


273-1384 
273-1^ 
273-1386 
273-1365 
273-1366 


2,59 
2.79 
3,49 
3.59 
3,99 


Standard 
Standard 
Standard 


■6.3 
12,6 CT 
25.2 


1.2 A 
1.2 A 
1.2 A 


273-1351 
273-1352 
273-1353 


3.99 
4.99 
5.99 


Heavy-Duty 
Heavy-Duty 
Heavy-Duty 


12.6 CT 
25.2 CT 
18,0 CT 


3.0 A 
2.0 A 
2,0 A 


273-1511 
273-1512 
273-1515 


6.99 
7.49 
6.99 



CT ■ Centar Tap 



Compact, 21 -Range LCD 
Digital Multitester 



39 



95 



&fllV© Reg. 

$20 '"■'" 



Handy "Beep" Continuity and 
Range-Change indicator 

Step up to digital precision and many 
extra features at one-third offi Has a con- 
venient pushbutton zero-adjust and a 
diode/semiconductor junction test mode. 
Measures up 10 1000 volts DC, 500 volts 
AC, AC and DC current to 200 milliamps, 
and resistance to 20 megohms in 6 
ranges. With spare fuse, test leads and 
manual. Batteries extra. #22-191 
esse for Above, #22-153 5,95 




Devices for Experimenters 





15 



(15) SP02S6-AL2 Speech Synthesizer, Program stored in its t)ui1t-ln HOf^ 
will synthesize any English word. Requires low-cost support components avail- 
able through Radio Shack and a host computer, 2B-pin DIP with data. 
#276-1734 12,95 

(16) TLC555 Timer IC. CMOS version of standard 555 with very low power 
consumption. Typically one mllliwattwith 5 VDC supply voltage, Opierates up to 
2 MHz. Requires 2 to 18 VDC. single supply 8-pin DIP. #276-1718 . . . , 1.39 

(17) IRF-S11 Power MOSFET. Ideal for switching-type power supplies, motor 
controls, power inverters, audio amplifiers. Handles up to 60 VDC and 3 amps of 
cjrreni, "On" resistance only 0,6 ohm. TO-220 case. *276-2073 2.79 



OverlOOO items in stock: Binding posts. Books, Breadboards. Buzzers, Capacitors, Chokes, Clips, 
Connectors, Fuses, Hardware, (Cs, Jacks, Knobs, Lamps, MultHesters, PC Boards, Plugs, Rectiti- 
ers. Relays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zener Diodes, and more! 



Radio /haeK 

A DIVISION OF TANDV CORPORATION 

Prioes apply at parlicipaiing Fladlo Stiack slwes and dealtis 



cn 
m 

H 

m 

CP 

m 

CD 
O) 
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CIRCLE 78 ON FREE INFORMATION CARD 



t11 



Jame^ MaJI-Order Electronrcs > Worldwide • Since 1974 J^^ 



NEWEEPROM 
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CIRCLE 114 ON FREE INFORMATION CARD 



Jam^ Mail-Ofder Electronics • Worldwide • Since 1974 J ameco 



Commodore' Accessories 



RS232 Adapter 
forVIC-20and 

Commodore 64 



1^ 



Tlw JE23:20U| plcwn E»nn*ctkMi of slindBn] ■•fW RS232 
printer*, modnm, vte, lo your ¥1020 wd &«4. A 4-pot* 
nvllteh irflpHi Ih* ifirwralon (rf *• 4 control kwL Com- 
ptete InttaOvtiDn irKl op«ralk>n butnicttoni hcUKtod. 
■ Plugs (niD UuT Pon ■ Provides Standard! RS232 t^nel 
lewHs - UHsSsfgnaJf {Transmit Rec«me, Clear bo &en<d, 
RequAnt to Sand, Data Terminal F?edd^, Detta Set Fieadyli 

JE232CM $39.95 



VOICE SYNTHESIZER 
FOR COMMODORE V!C-20 AND C-64 

Pfug4n - TilMng In Minuteal 
JES20CM $99.95 



TRS-80 Accessories 



^^^k MPI S%" OtSK DRIVE 

^KB^B^^^m sided ' Sing1a/d(njbla donaity ' FuM- 
-^^^^ included - IMglil 37 ICt 

MPI51S $89.95 or 2 for SI 59.95 

EXPAND TRS-80 MEMORY 

TR$-SO MODEL I, III 

EKd>i M »4nH««EM*i«m*atiiUM5aaeutOli&<''4l<tq iKOynwnc 
ftWjartdtiaft K ftp W I M ib ujy nwrMlfi UxW I IfiK «ti««p*d HHQM Ex- 
fiVinn 1nkp%4 nn M fipirxhd lo 4Vb«I 2 Kn. htHUi M Can b* 
«:¥tnd*4frVTvlKto«SKv*«t4 3Kfta E*ch Kn nM vicwnj' mmputor t^v 

TnS-16K3 200ns (Nlodvim) S&29 

TTtS-t6K4 250ns {Modeil) $5.49 

TRS-aO COLOR AND COLOR II 

LUr la hiiun *4. COnHv i^frnoM* iM^ ^ -^ ■..'y^i\ MJ^ 

DyfltfTrtC HAMl t]%3 docurn«nl>h3n In eA<W''-. :- :.'..":: I'; ^nSEOCf^Or 
CffnpuHrH hrth 0. E, ET, F ■«! NC C*n5t* -tg-r^li lo WK. Alag cwrrwiH 
tflSn4D Color CenHMlH' tl le MK. FIh K>S tr 03-} ikmawI b idVi» 

TTtS^K^2. S11.95 

TRS*80 HOQCL IV ft 4P 

Eurk?nA«Klt«niW«n(»hw«igam 41 UN r» 4PtX)m(f.tK {),nm; 
nUUvndcornviiendeuirwTlttVi 03mT^mS-KUD(WlV>minciutir» 
frsm itJ'.hie^i; JUKi4it*MtMec*'Hi^lroir.»f;to i?JIK 

7flS-64Kr2. tll.ftS 

rc<>(nw<l> ttw Hodd nr itawn tfK to HX or ■■ oiMri hr yodiif V knni 

7^5-64^21^^1 (Model IV Dnly) $29,95 

* TRS*&0 Mod^l 100* • NEC • Ollmtti 

-jujOCOHfwTBLEwmi nkk^hiamoi ouvrmiHD 

E«y » initor KDMiA cti^i t^ iflte Rw ■«•■( <r> wiM in Rwnerv in (K 
hKrwnMrii C«npM« with mciduH utd doconiMitiflen Isf conMrHin 
MIOOflK (nii-KM(MMi«E£p»Mnt .$39.96 



PROMETHEUS MODEMS 



Inteirigent 300/1200 

Baud Modem with Real 

Time Clack/Calendar 

Til* PrDMod«in~ 14 a BelL 212A (300/1200 baud) In- 
telligent staiid-aionemodein ^ Full fe^iurod ftxp>arHJabla 

mod«^ * Standard te&tur^s ilnciucfft Auto Anawer and 
Auto Pidl. M&lp Commafida, Prog rHmnuablQ InielllsDnt 
Dialing , Tc}LTCh Tone'* & Puis-a Dialing and Mor« ■ Hayo-a 
command a^t compalibla plus an addltJonaJ oxiendad 
ccmmaod h| ■ Shown w/alphanumeric diaploy option. 

PM1200 RS-232 Stand^Atoiw Unit . . ■> . $319.95 
OPTIOMS FDR ProModem t200 

PM-^COIU i^i>rf£o(T< Ccmmurvcil^ Sodwvai $79J95 

PM-OP tOp»q^iPrecmw^^ - 579.95 

PlltO-16K(D|*an9p[Q»HOry«fnOrr,IIK>. .$ 4.M 

|>llK>^2K(D(b3itePFqcwaOFM*rM.iy-»Kt $ 9.O0 

PMO-MXtOCfecPUfP^KWMOrUarMirV-MKt ..918.00 

P1iS<ULP («i*»n«rr>f«c Ownm. 97^^95 

{hid Opteifti I^ OMM QC, 

PM-SDecial StSlZi^.'ZM S169.95 



SALEt • MONITORS • SALE! 



12" Monochrome Green Moriitor for 
APPLE tl, II+, fte and tfCT 




FEATURES: 

' ^S K) m vixniAng tCnmn 

■ riiflh r^soiuiMjn diaptav 
' so ChdraChf x 24 Una 
4i«p|jlV lOffUt 

* LED powvf JndlMteH' 

- AnrKth4, computaf- 
nw^hfd tt>4ina 

* BngmrtkH conlrol 



IKVMBQOrMduUwT 

■ 1 r » id««F** d«««cUon 
- 35W ' Wp^V 30 Ibm. 



JntMckodirwt 
■ Cocnpltto wttf> UN/«wrvql 
momipr sund 



M0N-12G $79.95 
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Muffin-Style and 
Sprite Style Fans 

MUFEO Ilea n ueM S 9.35 

PWS21 O7Fi3^?!^-H].»£im»....$14.05 



APPLE Accessories 



APPLE* 
Compatible 
'"•^' 'Sgg:?"" CARDS 

16K HAM Card (Language Card) 

Tiie ARC->6K RAM Card arlowsihe Aop^«■ n and H+ computer* (0 ejipand tricym45K te e^K 

Compkrte with injlRjctiOfli K&y: <a] 

ABC-16K. ■ ■ $3a.9S 

Z-eO CP/M Card 

Tlie AZ80-1 IS Soft-card cx^mpalibte, Jscd wrth CF/M related proflraffiB, Soflware noi 

inctudod. Kisy: (a.b] 

AZaO-1 $49,95 

EPROM Burner Card 

Thfl AEB-2 a]lov« uwr lo pfogram and *ort wilJi standoid EPROM s (271 6, 2732 i. 2764 1[ 
Ea&v to uie. on-board rirmwaro. Mnsnu contains thic followirtg opttons'- VAIte. Road. Copy,. 
Comiara. Biank'Ghockanid Monitor CompteEe wilti InitruciKjna.Koy: (a.b) 
AEB^Z S69.95 

80-ColumFi Card w/Soft Switch 

The ASO-C is an SO-oolurrw card desiQrwd tor iha Appl»* II and iH- comput«fa The card Is 
equipfKd with a lOrt switch which allows easy hoo*up for arty rnofi^r. The ASO-C also 
(OQturQj invert vSdoo oapebiriies- Tblt oaj^ la similar to (be \^dex'** GO column card. 
Complete with fcnstructioris. Kev jal 
ASCK: ■ ■ $74.95 



Super Sertal Card 

Tbo ASSC-P la a Mriar card with B prihtei- mode. It generates standard RS-232C signals 
oTid Is simHar to Ihe Apple' Supfrr Serial Card- Complete with mstructtoni Keyi (a,b) 
ASSC-P. $99.95 



^rallel Graphics Printer Card w/64K Buffer 

Ttifl APC-e^K is a parallel graphics p^rnter card with a 64!^ buHorand arapriicdump 

capat>Jlilias. Complflte Whth tnslrucEicir^s. Key 4a,b] 

APCh64IC $129,95 



80-Co1umri/G4K RAM Card 

Extended eQ'Cc^umn/64K RAM Card expands memory by &4K lo give 126K when ussd 

wiih programa like VlatCatc", Complftte with instruclions. Kiey: (E» 

JEfiS4 $79.95 



(t 



APPLE* Compatible 
S%" Half-Height Disk Drive 







canfaeOAn or f#rirca(fieiJibiM^Ji£C-] HMD- Chd- 
pMi wtn CCnnocA^ - Jmi Ph^ Into yOur tt m H im 
' Sin t*.-iV» iH-H^StJ- wi i^ft Kwd.ei 

ADD-1Z. S129.95 



APPLE" 

Compatible ^ 
S'i Olsk Drivs , 
A Controltsf 
Card 







j>TH K S-»/k«^ - W -f. ft* !<•¥■ tt,W 

ADD-514fDui>h.] $149.05 

ACC-1 <c<wiitfoinirc*i^ $ 49.95 

APPLE'" Ik, Compatible 
514" Ha»f-Height Disk DHve 

■ Sjr'yi i4!t< i ti *4:-Cj- '■ 7 iHfll' »>S«' 

AOD-llc ."V^.T.T.'TT; $129.9S 



AddrtionaE Apple* Compatible Producte 



APF-1 

JEB14 

EAEC-1 

KMP4007 

KB-AGS 

M0N-12G 

JE520AP 

KB-EA1 

PM12D0A 

PM1200M 



Cooling fv\ wHh surya [>rat»ctian ■ Ke^; (a.b). $ 39.9S 

MumBdc^AuK Keypad -23 Accessible Functtcni • Yjrf. {b] $ 49.95 

£x[>an<}e<i Apple Enciosuna Case only ^ Key: (&).....,...$ 49.95 

Switching Power Supply ' Key: (a). ■ . ■ S 59.95 

Sa-Kay Appis Kayboard only - Kev: |a) - $ 69.95 

1 2- Green Utmltbr with swiml aland • Key: la, b t w $ 79.95 

Voice Syninesiier - P(uQ-Jn, Usar Ready vKay: Ea.b). ..... $119.95 

ApplD Ksyboaro and Caaa - Kay: (a) $1 19.95 

Promeinous (nicfnnf Modam - 2 cards - Koy; [a.bj $299.95 

ProjTietheua MBcmicah Eiit. Modem * Key: [MeointosJit. .... S369.95 



General Application Power Supplies 



PDww/IMate Corp. REGULATED POWBf SUPPtY 

■Input 105-12S/21(^2SOWC fl 47'63Hi - Uno reijulaaon; 
=0.0S% - Three mounting surfBoes * OwrvoltBge protection - UL 
recpgniied - CSA certified 







I 



^^ 






SveeA/eveSA 6*liT.j:4ii'WK2H-H 



2lba 
4lbs 



»29.95 
$3S.3S 



KEPCO/TDK 4-OUTPUr SWITCHING POWER SUPPLf 
- Ideal for diafc dntvanaeda ol CfTT tatmlnala. nticroccnipvtefvjiod 
vidaD g«Mi ' Inpin: 1 1 5/230VAC. SO/GOHz - Oulput. -i^SV « SA, 
-12V# ISA, .12V a 2A. -1JV«0W' UL WSOOnited -CSA 
certifHKi ■ Silo: Jtil. t SSIKiNy. I'l'H ■ Weight: ! IDS. 

MBM 174KF. $49.95 



♦CHANNEL SWrrCHING POWEH SUPPLY 

■ Mk:rdproc«uor. mtnl-conipular. tarminal, medhcal equipfnenrand 
process control apf>llcal>ant -input: 90-130VAC.47-440Hi ' Out. 
put: +5VDC « ik -SVDC • lA: +f?TOC « lA. -12VDC 9 lA 
- Line rogulaUona: --0.2^ ' Riptsie: 3DmV p-p ' Load regulatvon- 
1-1 % ■ Overcurrenl proleclton ■ AxlJ: 5V main output ^10%' Size: 
6A«-Lx1'.'V(l4-l&*16'H- Vltelfllll: lljib* 

PCS-604A $69.95 



IBM Accessories 



* Cables 

* Cables 



8-Foot Parallel Printer Cable 

iBM-8PC iDen ■»•»:*«■«.»«.> am $19.95 




&-Foot Serial Printer/Modem Cable 

MM5-22(I€ iwnnMHiDeniuui $14.95 

MFS-Z206 tcmii li— u Mii iv»a. SI 5.25 

5-Foot Keyboard Extension Cable for 
IBM-PC and XT Computers 

IBM-KEC $9.95 



MEMORY EXPANSION KITS 

IBM PC, PC XT and CompatlblM 

te«iw-|u«iii«rtt»i-HKiw«iohip«pfflih#r- -^-^ 
r* S prttfl* al (wic:" "* " " 



IBM64K JHiif 20Qm 64K RAMi). W JC 



IBM PC AT 

£Kfl U| c^n«i CVTIDIM MIfl IW14 EfeKfTp^^nvcFUMl W4 AKWh4<midAi 

I8M12SK (Nin« 2&0nB 12BK RAMt) $79^ 






IBM PCXT Equivalent 

130 Watt Power Supply 

UPGRADE YOUK PCI 



InpuL 1 10V « 60Hi ■ Oulpul: -SVDC a i 5A. -5V0C « 
SA. »1 2VOC a 4 2A. - 1 2VDC 8 0,5A - Plug eompalibi* 
connectors ■ Fits Into IBM PC ■ Weigtit: 6 lbs 

IBM-PS $119.95 



Prometheus Modems 

The PinModem iSDOBvBS Is a 1 200/300 tjaud modom 
card whic+i ptugs into IBM PC and XT Provides a third 
serial Comport, Two versions available: 12O0B [withoirt 
software) and 12D0BS (wth soHwaro> The PMIJOOBS 
fs Supplied with pownerfijl MiTEoommunicalrons software 
irom Mj»;rotl labs 

PM1200B (vrHhoutSonwPTvi $239.95 

PM1 200BS (Hrttii UTTE SaftvMw) $274.95 



J.^^*"*" 



DISK DRIVES 




col 



DocunKntation 
Included 

RRMBO (RomoK 511 -OS loll hi ) $ 89.95 

FD55B (Teac 5^ ■ DS hall-ht] $119.9G 

5A45S (Shugari 5«i- DShalf-m), . . . $t06.K 
TM 100-2 Otndpn 5^>- DStutl-mi $129.95 



SV*" DISK DRIVE ENCt-OSUBES 
Complete with power supply, switch, power 

cord, fuseholder and connectors 
DDE-1FH iHmiiifuii-MSti'ijrtni $69.9S 

DDE-2HH IMouHia 2 )3-lvt. 5l4* drnnit. ..... $79.95 



General Application Keyboards 



Milsuo^i 54'Kev 
UnonoodJod 
Alt-Purpose 
Keyboard 



PPH : 



- SPST hsyswitch-ea - 20 mn riwwn caUe connection 
■ Low prpdle kava * Fealt^roa: cvrsor controls, corrtnU. 
caps [tack}, functian, entar and shift keys * Cofor Ctoey- 
caps): gfty ■ Waight: 1 lb. ■ Plnoul Ird, * Siie; l^^liTx 
^>^'WJ( VH 

KB54 a $14,95 




T4-Key 
ASCII 
CheffTV 
Keyboard 



- 7-bit parallel ASCI] - Fult UppBf Caise. Full l^ower Ca» 
cxceptl.m, n.oandp - Cursor keypad ^ SPSTmaclw^^ 
cal keyawilchea ■ 26- pin hoadw cornedof ■ Coter: wihJte 
■ Siie: lai-iSVWxIViTl ■ Spoc IncludKl 
KBe201. ..... nTOOmvmMablm\ $24J6 



UV-EPROM ERASER 



:._x^1illl!SIi!!l2]^ 




13S5 SHOREWiW ROAD, BaMONT CA 94002 
gvss PHOUE OffCERS WELCXMff - (419) 99Z-8097 - Tetex: 178043 



aoilpi-ai MInutail 



is 



I 1 Chip - 15 Hfcurtw 



EnMaalE¥W)MLEru«LJ0toScnip.w(9iinS1iiiaiutnt1 dvp 
mSnwwtHi M.Malni«nstaFii«xpoau»i]WaK*Dtoo*lnd<i. 

^pkU coM^M^ihii Ibain linv elfenkiirtn aUtc twid.vp. eudt.m 
Misty lodf to prevam uv ax^oauia Compact - omy a DO^ x 
3 70^ x7tO^. ComtiM. wtiti rvotoing tiwy br S chips 

DE-4 uv^BfiCKU EiBHT. $74.95 

UVS-11B. Raptsowncnt Bulb. $16.95 



m 

"0 

-1 

m 

m 

(D 
CD 
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CIRCLE 114 ON FREE INFORMATION CARD 



THE FIRST NAME IN 



ELECTRONIC TEST GEAR 





20 MHz DUAL TRACE OSCILLOSCOPE 



45 MHz DUAL SWEEP OSCILLOSCOPE 



■fope compafoi tc oltvtfi cosllnv 'lundrodt mora. FcAluros Lncluchi 
> c<3n]pcrnon i leflEing cirCuiE Tor rMtttar, EapociSor, digitnl circuit tr>d 
dhcxJ* EMiipg • TV vtdt-Q syfic fiJlflir • wi[}« b*rid*.i<3tih jL nigh wnn- 
tkviiy " inmrnil graEtcula • front ^n»l lrac« routor * ^axli * t\\^h 
a«riVl tr:vi<|y x-y modV' * rs^uliT^ pOw«r mupply • buiU'im c^JlibfltOf 
« rDdcioUdtnggarirgi 

'USA-Ad<J (low pw unit (W pottiQft, QWKMiB onm w3C 1S% 
or toi^ onlK lor imum tisftot trM. 



RAMSEY 0-1100 
VOM MULTtTESUR 

CoiTip&ct and reliable, des:iQJi«<d to 
tQTVicfl a wid? vatiifXy o! (Kiu^prrrflnt 
FoRtuf&A irvcludo • mirror back 
acal« ■ 0Du&l>a']Qwfil«d pr»cisian 
movmg coll • nJfKjbln overload ptty 
lachon • an >detl low cott unit Tor 
]hv& C»^4nnBr Or at a Ipsirs baC-k*up 
unit 






1^4- rUrtiMy &» Ji a dual tun« baw. '!jei4ya4 «wt«p mn^ 1^a.| inci-ixMs « buiU'-n 
IJgnal dalay lina Ta pwrri'l cdar snawing d unn^ vufy ihort nia lirrwft of hi^h Ira- 
quafKY travtraiTiTii QlPwr laaium r>nctui:}t. vanabla Tr»flgtf hokKlH * 20 cali- 
tntad IniTHp [brw rji^i^ rr«m S' I/Qtv tO {3 ? y&'a rv ■ PuJIy adJlMtaM liMMp 
llflw • X^ amap maOri'ilkcliDn • 4>va' triegaf lOLifcai,, C» T , CXZ. LI HE EXTamaJ 
afMl IMTamal (V mcoah * 'r^^t pan*l x-y e^w aljon, f a«4 inpiA • tttm 0>itfw- 
aiXAOf Cti I. arid CH2vav«li>rrriso»ptiyM at wnQialrac** awHepfiataano 
xwoap' Qurtpul a .uAo jlouja • ungia itwaa^ 

*5«r« u urrit lo i»ft. 



«799d5 

hbgh qukUty hook on 




$4 0&5 teiltuaiuil 
I 9 lurttoni kictuA 




NEW RAMSEY 1200 
VOM MULTITESTER 

Ch«ck irarnftotDf*. 0IchJ«d tind 
LEDs M\t\ Thii pfotetKonal quality 
rr^atar. Oirv&r Tuaturos incEtid^^ 
dvcibfij 9cal« * 20K volt matarhng 
syslam • 1^'.'^" mUrorAd acaha > 
polamiy gwtich • JOmeimnng 
rang» a safaty pratMS ■ tirgn 
irnpACL pFaaticcaM 



$2495 




RAMSEY D-3100 

DierrAL multimeter 

HfiljabEa, accuTAte dugnai m^^a- 
}urBmflrTt£.ai af\ UrTiaztngly low 
coit * in-line color coded push 
bultoni, apAadi ringa aalacllon 
« Ab'H pULtiiC iiti ttnnd * r«C«U4d 
input jiclcB * ovartocd prolaclion 
on al I ran'Saa » ^'rV d igij t LCD dli- 
pi^y wjiti fiiiio f«fo, ButD polJinty 
t, low BAT Indicator 



$49^5 



batlary Incluidd 




CT-70 7 DIGIT 525 MHz 
COUNTER 

tab qublity at a broaktnroug^ prtc.«. Fea.[ures 
a 3. (requtncy rangas eacnvfilM pre smp * dual 
seFectabtQ gale ]ima& ■ g&se acttvily indicator 
■ 50rt»V # 150 MHz typical MnsilivlEy • wj^ 
rrtquency rpnge * 1 pprA accuracy 



M19»« 



AC Bdkpl«r 



CT-70 kil t»»,»S 

BP-J niMiJ [wek tM 




CT-90 9 DIGIT GOO MHz 
COUNTER 

ThH mos! versalile (or less Ihan iSOO, FoRtures 3 
»leclable gale l^m^ii • 9<MgEla * gata IrKJrcator 

• display hold • 2SmV i@ 150 MH2 typical Wfi^ 
silwity * 10 MHi C«meba» Tor WWV calibraljon 

• 1 ppm accuracy 

»149»5 t^ 

CT-WkH ,....„. ttSt.H 

0V'1 C1 PPM ov*n henabaja £tt.tfi 

BP-4fiicflO|?aCk.. .....,r*5 




CT-12S9DIGIT1.2 6HZ 
COUNTER 

A S d^flit counter thai will outperform unm coal- 
ing hiundreds mora. > gale indicalor > 24mV<gi 
150 MH£ typical saniitivJly • 9dfgi| display 

« 1 ppm aocurmcy • display hold < duaNnpuU 
with preampa 



M69M 

B:P-4 nic»d paC^ 




CT-50 8 DIGIT 600 MHz 
COUNTER 

A vervttito lab bench coijniar wtin opiiona] 

rvcaivefriKiuancy adapter, whicH turn* the CT- 
iQ into a (fjigltal reedoul Tor nioit any racaivtr 
• Z5 mV @ tSO MHi typical HntilJVity « B digil 
diaplay • 1 ppm accuracy 



«169» 



CT-50 kit HM.M 

RA-1 roceivAr idtplef kil 14.« 



CO 
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o 
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DM-7D0 DIGITAL MULTIMETER 

Professional <]uality at a hobbyut pr^cc Fea- 
tures Enclu<Ie 2e duttergmi TAnoM and ^ lunc- 
lioni ■ ^',1! dig,it. Vi inch LEDofSpifty • au^O- 
mAttc: decimal placonrtant « auEomatlc polarlly 



•11995 



PS-2 AUDIO MULTIPUER 

Th« PS'2 II handy icr high rtSQluLion auiaiS 
resolution measurements, mu'lEipltaaUPir) ir^ 
qu*ncy * gj^al tor PL iontmeHiyrarri*rtl* 
« multiplim by 10 or too • 01 Hz raiolutlon A. 
tjuilt-in iignil prflamp/condihanor 



DM'700 hit ......... , >**.»i 

MP'l pfbbOMt... 05 



»49»» 



PR-2 COUNTER PREAMP 

The PFl-2 Ji ideal for m^aiunnfj weak iFgnala 
tram 10 Eo I.OODMH; > flat 25 db gain • BNC 
conneciofi • ^rMt lor shining RF • Ideal 
receiver/TV prfto mp 



PS-1 B fiOO MHz PRESCAUER 

ExEonda me ran^e ol yO-ur |>r«sflnt -COuniar to 
eOO MHz * 2 lEaga praamp • divid« by 10 C>r- 
cuilry • 9.&nBi.Eiviiy: 2^tn'i/^ 15Q MHz • BNC 
COnn&ciors • drivesi any cDuntaf 



•4495 



arirrd iTictuilH 
ACl 



»59»* 



AC 



Pn-Zkit tM.H 



PS-IB kit $«t.tS 



t^HM^ * SilKlii'tion qutrif.ifecl . 'luintne lat lO djya. il nol pleiteij. return in 
irlgiiiii lumi lot frlunl • iili< 6' lot shigtiimi) mi iniuiincc lo i miiiimim ol 
jiOOD • g^riiett iiid t!) lui lurUie mnl • r.<l!l mil t?SO ICQD in USA onlvl 



^^^^ 4lMk E^HM^ * SilKlii'tion qutrii.ifed . 'iidinine lai lOdjya. ilnolpleiteij. relurmn 

ACCESSORIES FOR RAMSEY COUNTERS J£g^ ^^ „lg<iiii iiim< lot fMunit • <iii< 6' lot s»mno mi miuuncc lo i miitimim ol 

Telescopic whipantentia- BNC plug S B.95 „,.^..„ ..»„.», „^ „.. . SiOOD • ii«!ie« iM !S (oi lurlitntnil • r.flO iOllKSO [COO in US*ont»1 

High impedance probe, ftghl loading . 16.95 PHONE ORDERS CALL ' """"""»; HSOOi^fll M . r<« ^dfoisjdo 7 Mi«t» • 9llil„p»n, 
Low pass probe, audio use 16 9S ^ff* COi^ ^flEm 

Direct probe, general purpose use.. 13.95 / I D'OOD'^SOU [ ==^ = = =^=== 1 RflMSEY IIECTRONICS.INC. 



Low pass probe, audio use 
Direct probe, general purpose use 
Titi bail, lor CT-70. 90, 125 



TELEX 466735 RAMSEV CI 



=^ =, = =^===1 RAMSEY IIECTRONICS. INC. 



- J Penfield.N.Y 14626 
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CIRCLE 70 ON FREE INFORMATION CARD 



THE MOST POPULAR KITS IN EUROPE & ASIA ARE COMING NOW! 50 HOT ITEMS 
FOR YOUR SELECTION. SEND $1.00 FOR MARK V CATALOG. REFUND UPON ORDER 



TA-202 2CW ACyoC SXEREO AMf^LlFIEFt 




EmployTlho rnost Bdvar>ced SANVO pHjwer IC. SO it ►«* 
Ki^hx power DUtpotsnd low distortion charfiCtflrisiic. 
■ Both AC Bnd DC oowsr Supply cno be usad so it can bft 
connected to t2V car battary or directly ta th4 mains, 

ujltabie fof use In car, home or other placH, 
'CompahbJe with wrEous rnognetic CortridQB, Tuner. Re- 

cord'er deck, Mesjnefic rriFcrcphone and input from small 

power cir HhFi ay^tem. 
• A stereo power IavcI imljcator is mOudea. ol which is 

attraciins aoct wiih high precLiion. 



AsscmblKJ wilh Tested . 



. $60 00 



SM-43 

MO LTt FUNCTIONAL 

LEOD.P.M 



6 different kinds of uwpw with only one meter, hi^h 
■ecuracy [±0.1*fr3 (±1 digiil, hiflh irrput impedanc*. high anti- 
vibrating ability, thedtsptay reset to JroeuiomaticaHy whm 
the inpui Es DV. and employs lOOPPM/C tenipersture com- 
pensating verier diode which improvw the accuracy arxJ 
stationary of the meter. 
MEASUF^EMENT RANGE: 
D.C, VOLTAGE: tmV- lOOOV 
A.C. VOLTA<5E: ImV- lOQOV 
DIGITAL THERMOMETERr o'c - iaO*C 
D.C, CUFlflENT : luA-2A 
CAPACITOR METER: IpF - 2uF 
FFlEQUENCV COUNTER 10 Hi - 20KHi 
DIEMNStON 964wy x 4aiH] x 103ID] mm 



TA-2400A ELECTRONIC ECHO AND 
REVERBERATION AfVlPLIFIER 



This unit comfapnes the most edvenced computer V, L.S.I, 

technique with high quality Japan mj»de component, so It 

has Ihe following FEATURES; 

It can penerote various reMetlon and revertseratlon effect such 

as tiiat in ^lley and music hall. Il has a 3 section effect 

control which includes rftvoftwration comrolr <i*\stv control 

and. de^h control 

All kinds of Infield sound effect can bs cibLa|n«d by skiltuL 

use of this control. It has LED dbp^y to show reflection 

and re^vTberation. 

Assembled with Tested $99.83 



TA-2500 HIGH OUAHTY MULTIPURPOSE 
PRE AMPLIFIER 



Kit,. 



. $20^3 Asembtodwlth tested ... $35.00 



TR-355 3-5A REGULATED DC POWER SUPFLV 



• II employs high quality IC an HIGH POWER Darlington 
power iraniiitor to the output Is very stabls. 

* It Includes overload protection circuit and LED irxlicatar, 

• Suitntle for all experimental usje. 

* There are two versions: 
0^t5V/BA {TR-^i5A| 
0^30 V/3A [TR-K5B) 



Kit $10.00 




TY^41 MKIII INFRARED REMOTE CONTROL UNIT 





' This third generation infrared tamote control unit employs 
the mort ed^nced decode I C so it will not be effected by 
common light and electric spork. therefor* it is very reli- 
able. 

• It usej mcidwn intrared transmiitiftg *nd receiving com- 
ponent so FMs antenna Is required. The control renoe is up 
to 1 meter (30 feetK 

' It hes rA<o mode of ocwration: "Continuous" and "on/off" 
suitable for coniroliino various kirwls of electrical equip- 
ment whose power consumption is within EOOW. It can 
also be used H a burglaf alsrm^ 

' The power supply it DC 9- 1:2V. It iJ jjmple in corairuc- 
tton and easy to guide ai^d align. 

'* A Deluxe remote control unit box is free of Charge. 



Kit. 



. $25.00 Assembled with tested J30,00 



This specially designed pre-ampliRer includes a proJessionai 
GflAPH EQUALIZER TONE control system and has a 
gain of ^ 12dB. Frequency response extends- from SHz to 
20KHf, so even in bad listening condition It can improve 
well. It can accept input from variuos meorwtlc cartridge, 
record d&ck and tun&r, its output can b« connected to all 
kirvds of power Amplifier I 



Assembled with Tesie^J , 



.seo.oo 



TA-1500 100W+ lOOWNEWCLASS A OC STEREO 
PRE MAIN AMPLIFIER 




Features: 

1, Preamp employs three LOW NOISE Op. Amp. k RIAA 

equaii^ar and 20dB flat amplifier and tone control. It has 
v&ry goixl trar^ient response end low noiso. It [s easy to 
build up. 

2, Fovver Amp. employs our powcrfu] audio transistors and 
an advartced dynamic boss ctass 'A' circuit. The dlssipotion 
Is sxtremaEy low and this make the out'pui sQsQe to minimise 
the swFtchlrtg distrortSon. It can reproduce high level basj 
faithfully. 

3, A specially designed delay system is included and the 
furKtlona. contains: (A) threw seconds delay, [bl output short 
Circuit protection, \c) DC output protection. .|t elso equips 
with LED indicator of double display. 

A, It includes with microphone mixer, so you can sfng with 
those famous singer together. It can also be used as Public 
Address Amplifier. 



Kit 



SS7.00 



WE CAN SUPPLY METAL CABINETS AND 
PO WER TRANSFORMERS FOR OUR KITSf 
PLEASE REFER TO OUR CATALOG. 




SM-1CX) 150MC 

UNIVERSAL 

DIGITAL 

FREQUENCY 

COUNTER 



SM-10O Is an accurate. oasynDperated digital frequency 
counter. Few pieoes of advanced, high technicai LSI mte- 
Cpated circuit are used, thus, circuit structure is reliable, 
SM>iao can give you up to B digits of rKoiution for a wide 
freouencv ran^ of TOHf to I^MHz. Besides, a memorise 
system is available. th« lasi input digits can.be held on the 
panai, as compere to the other or oven observetion. 
Input fenvtivity: KHi rarHin 10Hi - tOMHz SOmVrms 
MHz range 1MHz- ^SOMHi 40mVrms 
Re{(Kin*t time; 0^ stc. 
Hold: Hold The last input signal 
Powar supply; DCSV Battery or DC8V 260MA Adaptor 

Asterr^jled with Tested $99 00 




TA^SOA^B MULTIPURPOSE 
MELODY GENERATOR 




This multipurpose melody generator »smade with the latest 
CMOS LSf teehnolo^iy. Operating on 3 very low current, a 
can plav 8 different son^ t>y using two AA sired batteries 
(DC3VI. Application? include ti>eir usages in electronic 
door bells, musical box snd electronic clocJ^ alarm ..... 
ar>d many more, Better yet, you can choose from 2 models 
both containing B popular, melodious tunes. 



m. 



S9.60 




TA-47T t2QW MOTFET 
inV^ I J t^ POWE R AMPLI F I ER 



ThH amplifier consists of three super low TiM differential 
stages, and Hitachi 2SM9f7SK 134 match pair "MOSFET" as 
output component whose freQUerrcv response and transient 
iTespore^ is superior to the other power transistor. There- 
fore this ampiifior shounds clear and high-fidelity and has 
superior analysis over whole Audio spectrum, so it is suit- 
able for reproducing eiassic and rrTodem music. 



f^it 



S61 28 



TA-302 SOW VERSATILE STEREO POWER BOOSTER 



HBiffi!! (ffi'ffl 



•OTL full traniistoriee and low distortion of SEPP circuit 
design, high output power ar>d sound fidelity. 

*Wlth high and low input impendance for selection, so. it 
can match with all pre-amplifiefs, low power of portable 
sour>d eouiprrxinT, and all types of stereo recorder deck 
to use. It can boost 'wttlkman' type ol radio and tape 
player, too. 

•With 10 bond colour LED power meter, output powv 
can be easily defined, TA— 302 Es a versatile ampfitlor 
for both visual and listening enjoyment. 



Assemblad vflth Twtad 
Kit ^ 



£60.00 

.150.00 
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TDMS: 

Wd aiSir. SI 0.00 

Chsrgs canl order S20.00 

NO C. 0. 0. 1 CasHer's check, phone enters icixifA. 

Cafif. R« Add 6.5% Salts Tax. 

Prices are nJaject to dange without notice. 



AN mwchtndses art stiJKt to prior sale. 
SNp(ir^ k Hanliiv Inside L A. 5% of total 
OTlw.lMin l,50).OiA5KiaL A. 10% of total 
OTir. (Wn Z50) . Outside USA 20% rf total 
orbar. (Min 5.00) . 




MARK V ELECTRONICS INC. 

248E. Main Street, 

Suite 100, 

Alhambra, CA91801 

For informatton (8181 282—1130 

For orders, (818J 282-1 196 



CIRCLE 255 ON FREE INFORMATION CARD 
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CPU't & 
SUF^PORT CHIPS 

Z8QACPU 3» B1B6-2 

ZSOfl CPU 8.00 e^DS 

ZSDA CTC 3.75 0343 

^^eOAQA/TTT.IH 8214 

J50AP10 3.T5 aaio 

ZSQASIO tO.OS 63:24 

B3C4] 4:39 S330 

D50J *.« 833a 

4..» a»i 

S.OO &3b] 

S.QO B1}KA.& 

4.00 &»? 

?.7S B2fi6 

S.DO 9:7?A 

3.2b S2?5 

4.H 92794 

3.75 
4.16 
KQO 



«1Q 
£921 

MM 

SflTS 

D7zra ' 

B35 



7.S0 

iB.sa 

l-BO 

4» 

1.J& 
4I» 

3.50 

10,96 

4.40 
«.« 

&oa 
aoo 

14.00 
14.50 

n.CiO 

THUg3TNL9.» 

BaoDOLfl ii.oa 



INTER 


FACE 


& 




DRIVERS 


AYB-IQIZA 


a.TB 


Ar3 t015t> 


a.;& 


l4Bfi 


fi^ 


l4Sfl 


.fis 


TniQiTSa 


3^5 


BHtWIL 


S» 


AVG JSOfnO 9.95 


CHT503I7 


ts» 


MMhX7 


7 91* 


UM53(V9 


2.W 


S130 


350 


SUO 


3.50 


8B33 


2.50 


8»4 


3.0D 


sur 


2.DQ 



EPOXY 01-ASS VECTOR BOARP 



' (hky Willi 1 'It)" vpacini 
■xfiy.' S240 



SCR's TRIAC's 

1.6A SA 36A nOA PRV TATOA Z5A 



t,» 



SHIFT 
REGISTERS 

MM1402' 
MU1403 
MM14G4 I.75i 

HWM65 2.M 
MV605S 2.50 
WU5057 Z-EO 
UM50H 3.5C 
1.50 



ROM'I 

TPe]fi£43 3.60 

fi.^1Zfi 1:95 

fi3S13D 1.95 

825131 1.5P 

TPe3eSl«0 9.50 

KZSiei B9& 

T4M74 3 95 

?7« 3.7& 

J71»*BV 3.75 

2»3A ^.00 
^704 
3341A 

0331 



4,&0 
3.95 

3.00 
1.S5 
US 



UNEAR CIRCUITS 



DA(XB£a^.J5 LhUaO I.IO lUt3I0 11411 

TLW^QP JS6 LNaa4 l.OD LU>3Dl 1.00 

TLCH4CN 1^ LM39B 1.00 145& .SD 

TLOra 1.35 LW387 136 1456 -50 

TL(ti2 .00 LhU^S .?& LU1E06 1.T5 

Tt.aS4 1J0 LFSeeA 3.00 AD2700LG 4.SS 

LMMi .n LMSIG 34 UriTSOl .95 

LM3QI,'-}4S .35 LMSSfl £S CA3016 1 9S 

Ud307 .45 S5B 175 CA207BAT I.SO 

L«3Ce £i S« 350 CA3ato 1.DD 

UM310 1.10 M9 flO CA30KE 1.75 

UM3n .CO 5£fi 135 CA3dfi4 UO 

LM3ia 1.25 567 65 CA3130 1 .HJ 

LM31fl 1 3D NEaa? .as CA3140 1.00 

UUI334 -55 7D0CH ^ CA3a±3 .7& 

iM33B ,W IM710 .60 LH39(n ,Ea 

IM3M JBQ 733 .95 LM3»fl .60 

|.F?5t .flO 741CV -afi 4ll3ifi .B 

LF353 JO 747 ,50 N559AA T.BQ 

LF3SS ..» CA75e t.TS SOMOO TOO 

LF3E5 1.D0 LM7BSCT .M 6500CJ 5.95 

i-hU^e .-^5 DACDOOO 3.B5i LMl30eO .&S 

m37Q 1 .SO 

TOGGLE **° ' *'°^ ^ ^" 

JDK - OPBT - T.« 

SWITCHES jar - pfpt - CEwnnoFTna 
IN4148[]N91^t "... 15/1.00 

L14tllH DETECTOR , ^^1.00 

FP lOOPHOTO TRANS S .50 

REDLED'1.2' .,.. fl/St.OO 

YEL.GHEEN0rAMBERLARGpLED's.2~. G/$1.0<} 

REDJSREEN BIPOUW LED - . . S -90 

FiEI>YELLOW aiPOUVft LED. .......... S .90 

MLED92 IR LED , J .40 

MRD14aPH0T00AnLXT0H,., S .SO 

MCnOfJO ISOLATORS ..,.,,. S -60 

1 WATT ZENEBS: 3J, 47, S.1, 5,6, 6.8, 
S.2,9,1, JO. 12,lB.1BrOr22V ..,,.*/«1.00 




40 PlN EPCE60AFID CQNH 

3Q PJtJ £DQE6l?At^[> CQNN. . 
&aPlNRlBeON CABLE CONiy. . 
4D Piri niBBON CABLE CONI. , 
34 FIN nCBBON CABLE CONN. . 
3a rm FllBBON CASLE CO»«M 
30?lhi niDBDN CABLE COt^N 



ICKI 
.2.50 
-3.50 
.300 
-3,75 
350 
30O 



TRANSISTOR SPECIALS 



DISC 
Control iBn 

D76eC .10,00 17S3. , ,17.00 
1771, . . 5.E)S 1735. . .17.00 
iJfll., .14.00 17&7. . .17.00 



RAM 'I 
ao;i6 

3ILa3-3 
3101A'4 

aniA 

3112-1 
2T14-3 

3tig.4 

214M 

rUS340Q 

MIOW25J 

TMr&KUNL S-dS 

UK:4DQa.t1 1.25 

4l«-3 

4115-3 

4T1B-4 

MK46D3 

»104-4 

611S-3 

511613 

6ie7P:^. 



riP 318 N^N S. TO-320, 

TIF 32B PNP ^1 TO- 330 

TIFMFNFSi 

I|F m . 

IlF 131 FNF ShUM 

TrF 14T NPHS, LI97. 

riF Mb 

flLTTOfi . . 
3NMMAPNFGE TO 5, 

3N13CI7PWP GE T0.5 

DPSTDO) - DUAL PDWEH DARL 
3N3323»*PN Si TO IB 
3hZ907FMFSi TO- IB.. 
TtP39551'NF& 
3N30SBMFh|EtTO-3 
WJE3K6T 

2N3fl04»«FHBrTO-92. 
2N3fl06PtJPliT0-93 
2N4COefNP£^TO-3. 
5Mft1iMPNPSj70-3M 
MJEIIOODA 400VNFN . 
MftF-BftM CMRF TRANSiSTDH 
HEP flaai4 " ?WF OE TO 3 



} 40 

S 40 

s ah 

S 50 

i .GO 

*1.00 

$1.35 

. . is.7Ei 

. 3;$l.t>Q 

. . 3 .40 

J3 05 

7h11.M 

7;'S1.00 

t 73 

3 C4 

S GO 

J^iOO 

3j1i.O0 

Si DO 

t bb 

. . $1.00 

NPN.) .75 

I 65 



TIS73N FET S .45 

ER900TR1GGER DIODES.,. 4/51.00 

2142646 UJT S .45 

2N3820PFET S -45 

2N 6028 PROG, UJT S .65 



TTLIC SERIES 

,30 T460 .46 

30 74B3 » 

20 7485 Ei5 

.30 74SB .2b 

20 ?4Bg 1.M 

25 7490 U 

27 7491 U 

.37 7492 ,60 

. 25 7493 K 

30 7494 00 

.20 749S .» 

25 74tiE &D 

35 741D7 30 

3S 74116 1» 

.45 74121 ,30 

35 74132 4& 

2S 74123 .45 

30 74125 4S 

37 74135 .45 

30 74145 00 

37 74147 I 70 

,30 7414B I J20 

27 74150 1.3B 

.37 741 Si .5S 

39' 74153 .Sb 

20 74154 I 35 

.46 74155 75 

E5 74157 55 

70 741Ba joa 

70 741 BO 85 

SO 74161 Q 

35 74163 U 

35 74163 65 

.33 74I&4 ,05 

45 74155 S5 



74160 100 

T4170 I 50 

74173 75 

74174 65 

74175 43 
74170 .75 
74177 te 
74190 t SO 
74iai 3 00 
74t87 90 
74 T». 1.B0 
74T90 60 
74101 60 
74193 .75 

74193 .75 

74194 ,BO 
74t95 .90 
74T!H .76 
74107 60 
74199 1.35. 
74221 



IJS 



7429S SO 

743B& .55 

74367 55 

74390 .90 

75335 1 .50 

7549(2 I.DO 

9601 1.D0 

9603 -90 
6T3e 
GT3S 
BT97 

arsB 



1.10 
1.10 
1 10 
1 ID 



t)lSC CAPACITORS 
1UF16V 10 SI 00 

Q1UF35V 16 i^ 00 



7aLS SERIES 



100 9^.00 

100-55 00 



PRtNlTD CIRCUrr BOAflD 
4-« e- DOUBLE SIDED EPOXY BOAHDED 'W T HICK 

*.SOu 6.'<2,S0 



FULL1 

PflV 


WAV 

2A 


E BR 

EA 


IDGE 

35Jl 


13V DC RELAYS 

TtLSOE 

SlP. 400 ehm cell 


.1.00 






140 


300 


SO 


1 30 


7 2Q 




400 


! 00 


' $^ 


J3C 


P.P. "lOCahifi foil 


iSW 


^ 70 


■« 


* 40 


.95 



SILICON POWER RECTIFIERS 



DIP SWITCHES 
CTS206- 4 4 POSITION 



CTS2D6- 7 
CTS206- 8 
CTS 206-10 



75 

7 POSITION .95 

8 POSITION .95 
10 POSITION 1.25 



8 PIN 
14 PIN 

16 PIN 
18 PIN 

20 PIN 



.10 
.15 
.IB 
.20 
-25 



□ IP 

SOCKETS 



22 PIN 
24 PIN 
28 PIN 
40 PIN 



.26 
,25 
.35 
,40 



W^HE WRAP 
SOCKETS 



HPIN 
16PIN 

igpiN 

20 PIN 
MFIN 
SePIN 
*JPIN 



.SO 
.86 
.90 

1.10 
1.25 



20KV DIODES 
260 ™, $1 .96 



DB CONNECTORS 

DBBP ' tS^OQ OBSF ^ 13,00 
D3S 1X00 OBJ5« -63.00 
HOODS' Si. 10 HOOH-tl.li] 



PftV 


1A 


3A 


12A 


^OA 


12SA 


yicA. 


IDO 


06 


.14 


X 


X 






200 


OS 


.17 


SC 


tJD 


7.00 


9.00 


«Xi 


09 


JS 


m 


1.5D 


1Q.0O 


13.00 


«Q0 


-11 


JO 


.ao 


3.00 


V3.C0 


15.00 


BOO 


-13 


M 


1.C0 


2.H1 


I6.C0 


18.00 



1.25 3J» 20.00 36 CD 



REGULATORS 

7SL05 Of 12 ... $ .30 LMJiUK . . $5.75 

LMSlsa , . 6 .75 340T-5,6,S.9.13. 

LM3177 11,10 15.ia«24V - t .75 

330T5.13..15« 2'- $ «5 733 . . - $ H) 

7aMB. t3ar1^ f 40 LA5T413 

323KILA14051, tl.7S +I3V3A. .93 95 



TANT 
22UFKV 


(\LUM 

6/ SI. 00 


CAPACI 

15UF16V 


TORS 

3/$1.[» 


4TUF3SV 


5/ i 1.00 


30UFEV 


5^*1.00 


,S8UF3SV 


6/*1,00 


33UF15V 


» ,G0 


1UF20V 


5-' SI. 00 


47UFSCV 


» M 


2,2UF2W 


6/ SI .00 


esuFiev 


*1.00 


3.3UF20V 
4.7UF35V 
G.SUF20V 

1[HJF20V 


4/51.00 

4/S1.0!) 
4/S1.00 
- S .40 


200UF2CIV 
1B0UF18V 
330UF10V 


SI, 75 
♦1.30 
*1.75 


22UF IDV 


- S ,30 







74L500 
74LSD1 
74LS02 

74L5ai 
74U04 
?4LS05 
74LSaB 
74LS09 
74L510 
74L311 
74Lai2 
74LS13 
74LS14 
74 LSI 5 
74LS2D 
74US21 
74LS23 
74L52a 
J4LS27 
74L£28 
741-SaD 
74LS33 
74LS37 
74L538 
74LS40 
74Le42 
74LS47 
74LE4a 
74LS51 
74LS4 
74LS73 
74LS74 
741-375 
74L376 
74t5B3 
74LfflS 
74L5aG 
74L590 
74LE92 
T4LS93 
74LS9S 



33 74LS.107 
25 74LS109 

,25 7*LSTt2 

7b 74 LS1 13 

35 74LSt14 

JS 74LS133 

25 741.5^25 

2b 74LS12S 

35 74 LSI 32 

.30 74 LSI 36 

JO 74tS137 

40 74LS138 

50 74LSI39 

.25 74LS1*7 

,25 74LS151 

35 74LS153 

.26 T4U155 

3$ 74U156 

34 74LS157 
30 74U1M 

35 74L3;ei 
25 74L5ie3 
35 74 LSI 63 
.15 7^LS104 
30 74LS165 
50 74L316fl 
75 74 LSI 50 
,75 ;4LS170 
.30 74 LSI 73 
.30 74 LSI 74 
,35 74L$175 
,35 74LS1St 
,35 74LS1&0 
.35 74L519] 
.50 74LS1D2 
.60 74L5195 
.ib 74 US 194 
.55 74LS;05 
.65 74LS16S 
-55 74LS147 
.75 74LSJ31 
.45 74LS54Q 



T4LS341 .S 
74L5243 30 
74L9343 ,!EW 
74LS344 J. 25 
T4LS345 1,40 
74Lsa4fl 1,40 
74LE347 .TB 
74LS34B 1 DO 
T4LS35I 55 
74ILS253 .55 
74LS2fi7 .55 
741,5358 55 
74US359 1-75 
74LS2fiO 
74LS2B6 
74LS273 1.50 
74LS279 
74LE3B0 
7415203 
74LS290 
74U393 
74LS395 
74L5320 ?.00 
741,S333 J.SO 
T4LS305 
74L53e6 
74L5367 
74LS36I 
74LS373 
T>(L£374 1.30 
74LS177 1 M 
74L5a?Q 
74LSM0 
74USJ93 
74LSaBe 3.50 
74L5440 200 
74LS&41 2.25 
74LSa25 ! 75 
74L$5Sa 1 60 
741SS70 1.35 
BiL59fl 



MULT1 TURN TRIM POTS 
500HM 3/$2,00 



100 OHM 

lOOOOHM 5K 

lOhi 



3&K 
50K 



10OK 



POSTAGE HAtES 
ADO tO^ FOP OfiOefiS UNDEfl »S.O0 
ADD 5% F^On OnOERS BETWEEM I2S.00 & 4E0.0 

ADO 3% FOR ORDER& ABOVE t» 00 



TEBWSfOB. CAMBRIQCE. MA5S SEND CHECK SEND * 2^ fOn OUfl CATALOG 

OR MONEY ORDER MIKlWUM TEL&PtHONE. fEATURIWG TRANSISTORS b 

COD PURCHASE ORDER OR CHARGE *20 00 RtCTlflER.S 146 HAMF^SHlRt 

MINIMUM MAIL OnOEfilSOO ST.. CAMBRIOOE MASS 031 » 



SOLID STATE SALES 

P.O. BOX 74 
SOMERVILLE. MASS. 02143 



TEL (617) 547-7053 

WE SHIP OVER OVER^S', 

OF oufl onoEns withik 

24 HOURS OF RECEIPT 

TOLL FREE 1-800-343-5230 
FOR OHOERS ONI v 



CIRCLE 74 ON FREE INFORMATION CARD 




DESCRAMBLES PASTS 

We slock the exact parts and PC Board for Radio 

Electronic's February Article on buticfiiig your own 

CaNeTV Desciambler 

#701 PAKTS PACKAGE $a?.W 

Includes ail ifie ofiginai resistOfS, cajiacitocs. diodes, 

Irarsistors. intedraled cireuils, coils and IF trans- 

lomieis (BKAN-K5552AXX). 

#702 PC BOARD $12.95 

Ofiginal etched & drilled s/ft-scrMned PC Board used 
in the article. 

*704 AC ADAPTOR $12.95 

(14 volts DC @ 285MA) 

Both #701 It #702 $39.00 



FREEH Rtpflri If IWIo BKlniitfu Artltl* 
M Mlilii Twr Dini CiWi TV Dtunrtltr wltt 



Mi I4-D0 PiKtip i HtMlil 

TOLL FREE 

1-800-227 8529 (Orders Only) 

1-617-339-5372 (Information) 

J»U 
ELECTBOfllCS,iaC. 

■HI P.O. Box 800 

biy Mansfield, MA 02048 



DON'T 
BLAME THE 
SOFTWARE! 

Our Inoiatore eliminate efjuipment 

interaclioii, clean up inlerferpnce, 

curli datnaging power line npikee 

and 

lighming 

burets. 



CIRCLE 65 ON FREE INFORMATION CARD 




t 



ISO-1 ISOLATOR 

3 inolateil gockFts; quality spike 
«uppn;»>ion: Umic prater tion. , 881.95 

ISO-3 SUPER-ISOLATOR 

3 dual isolated sockets; suppicuon 
commercial protection VI 22.95 

ISO-1 7 MAGNUM ISOLATOR 

4 quad inolaled eocketit; iiUpprT«»or; 
laboratory grade protection. . t2 13.95 

^W' Electronic Specialists, Inc. 

171S.IV!a)n.Nattek.MA017eO (617}B55-163a 

Toil Free Order Desk 1 -S00>2 25-4670 
MasterCard. VISA. Amenean Express 



CIRCLE 60 ON FREE INFORMATION CARD 



100% GUARANTEED ICs - MONEY BACK! 

1-800-245-2235 



SPECIALS 



SPECIAL 

64KDRAM 

.45 

FULLY FUNCTIONAL 

WITH SLIGHTLY 

SHORTER LEADS 

200ns or FASTER 



MICROPROCESSORS 



2901 
2903 

6S0OO-R 
6300i-» 

aot3&-3 

S03t 
8Q35 



3.00 8039 

100 BOKOA 

1S.00 SOSS 

18,00 lOSG 

7.50 8086-2 

15.00 8088 

5.00 8X300 

2.00 ST41A 



Z.00 
.75 
2.00 
4,00 
5.00 
7.S0 
6-00 
10.00 



ADC/DAC 



CONTROULERS/UARTS 



1G91 
1771 
1791 
1793 
1795 
1797 
2651 



5.25 2661 

6.50 5027 
10.00 5037 

5.00 7201 
10.00 76S 
10.00 COMSllG 

4.00 3250 



4.00 
3.00 
5.00 
4.50 
4.00 
5.00 
4.00 



SOUND CHIPS 



82XX PERIPHERALS 



8203 

1212, 

821S 

tzu 

1221 

•21T 
*2M 

8243 

S2SI 
1253 
8254 
8Z9S 

IZS7 



TMS 9900 SERIES 



9901 1.50 

9918 20.00 

9927 5.00 

9980 10.00 

ALL OTHER 99XX SERIES 3.00 



u.oa 


82S9 


2,00 


l.DO 


1272 


4,00 


1.00 


1273 


10.00 


3,00 


1274 


3,00 


3.00 


8275 


9.00 


3.00 


82JS 


15.00 


2.50 


8274 


3.50 


ISO 


8211 


7.50 


2.00 


1283 


5.50 


2,00 


1214 


2.00 


4,00 


8211 


4.00 


2.00 


1291 


20.00 


2,00 


1292 


21.00 



Thais rightt . . . 100% money-back guaranteed ICs at pFlces newer 
beFore posilblet Krueger Technology s unique patented IC removiil pro- 
cess Is the key to our ability to sell so low. The fact Is, It cojts ten lo 
retrieve and re^rbkh an tC from an obsolete PC board than manurac- 
ture a new one. Since we maintain an Inventory In excess of six million 
ICs and process over 1 00,000 ICs per day {over thirty million In the past 
ten yearsj we can supply yoti with most, If not all of your IC needs. 

Until this year our vast Inventory of ICs was available to only 
manufaciurers and distributors. The phenomenal growth of the 
catalog market has allowed us to open our Inventory Co you. You can 
now buy direct and cut out all middlemen. 

Call today and discover what seven of the ten largest computer 
manufacturers already know , , . The Krueger Alternative". Don t 
forget, you get an acldltlonat 30% discount on orders over S500I 



DYNAMIC RAMS 



4164-120ni 
4164-I50ns 
4164-200ns 
4164-250I1S 
44 161 50ns 
411€-150fis 
4116 200ns 
4U6-250n8 



1.75 
.95 
.85 
.65 

i.SO 
.75 
.35 
.25 



STATIC RAMS 



6264-150ns 

6116-150ns 

6U6'200ns 

6U6-250RS 

1420-55ns 

2147,2148,2149 

2114~3€€rs 

2114-FAST£R 



6.00 

1.25 

.90 

.65 

2.00 

2.00 

.50 

.80 



1-800-245-2235 



2114-300ns .50 
FDC1793 5.00 
74LS322 .50 
6116-120ns 1.75 
8080A .75 

Z80ASIO/0 3.75 



74 SERIES 



,25 74S3(X .35 

,35 74S1XX .45 

.Sq 74S2XX .60 

.50 74S3)U( .60 

.25 7MLSXX .35 

,35 74JU.S1XX .45 

.50 74ALS2XX ,60 

.50 74AiS31U( .60 

74ntJt .35 
74FtXX .45 
74F2XX ,60 
74F3JU .60 



EPROMS 



27128-250ns 5.00 

27128-350ns 4.00 

27128-450ns 3.00 

2764, 2732, 2716 

2S0ns 3.50 

300ns 3.00 

350ns 2.75 

450n$ 2.25 

650ns 1.75 

1702 1.50 

2708 2.00 

68766 6.00 

68708 4.00 

CMOS version at double 
the atiove prices 

25 Series EPROMS are 
the same price as 27 
Series EPROMS 



ANY lOK LOGIC 
ANV ECL RAM 
ANY IDOK LOGIC 



Z80 SERIES 



2,5 MHZ 
CPU, CTC. PIO 
DMA. DART. S 10 

4.0 MHZ (A) 
CPU. CTC. PIO 
DMA, DART, SIO 

6.0 MHZ (B) 
CPU. CTC, PiO 
DMA, DART, SIO 



MISCELLANEOUS 



0OZ6 

14S8 

t4S9 

3232 

3242 

3470 

3486 

3487 

CA3XXX 

MC4024 

MC4044 

55S 

75X)Ut 

8131 

8136 

8303 

8304 

68XX 

8TXX 

9602 

96LS02 



1.50 

.50 

.50 

1.00 

4.00 

1.50 

1.00 

1.50 

1.00 

2.00 

2.00 

.35 

.50 

2.25 

4,00 

3,00 

1.75 

,50 

.SO 

.75 

1.50 



CMOS 



ANY 4000 SERIES 
ANY 4500 SERIES 



6500/6800 SERIES 



ANY65XX 
ANY G5XXA 
ANY65XXB 
ANY 68XX 
ANY68AXX 
ANY 68BXX 
6810 



2.00 
2.50 
3.00 
2.00 
2,50 
3.00 
.75 



OUR POUCY 

OMvHy: Ocden normnty iNpped vMin 
7 biolmi days, A(Xf (3 lor Lm ground-Sf 
1 unOH Add S4 lor U>S tiJue (atr;. 1» t 
uxien lor each addittcnel an pound idd 
t1 , Antona restdena too 6% sites tai. 
Piynw iE Ws4 MC casfiwrj thsdt. cer- 
frfied cticdc money or<vr, personal d^edt 
tcapceA lAUOv 10 dayi fa jxrwul 
chedcs ta t^ail No sureMtgr on credrt 
txo orders. COOs welcome vrth cash, cer- 
tified rtiedc c^uiiers dvdt or nxney tjniti. 
Adct %1 COD nincJiing dwge. 

PrtcKV l^itei sutjeci to change wWwol 
nccice. All iteoQ Mvtd to acA on hand. 
We reservi ttw (Kht Is ImK quTXSin. 



KRUEGER Technology, Inc. 




IfMcHtsiCordjI 



2219 South 48th Street • Tempe, AZ 85282 

800-245-2235 

In Arizona 602-438-1570 



HOURS: 7a.m.- 5:30p.m. 

(MOUNTAIN TIME) 

Monday Thru Friday 



m 
■0 



m 

33 

CO 
CO 

en 
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PARTIAL LISTIHG ONLY- PLEASE GALL OR WRITE FOR FREE CATALOG. 



2112 
2114 
2114-2E 
2114L-* 
2114L.3 
2114L-2 
I TMM2016-Z00 
TMMZ016-1S0 

TMrvi20ie-ioo 

HM6 116-4 

HM61ie-3 

HM6116LP-4 

HM61ieLP-3 

HM6264P-1S 



STATIC RAMS 



2S6x4 (450na) 

1024x4 (450ni) 

1024x4 (2 son*) 

1024x4 (450ni)(LP) 

1024x4 (300n»)(LPl 

1024x4 <200ns|(LP) 

Z04BXS [200ri$l 

2049x8 nSOnil 

204Sl:e (lOOnt) 

2043x6 |200ni|(c:mDi) 

Z043XS IISOntHciinas) 

2048x8 (200n>HcmDl)ILP| 

2048x8 |150nt|[cmai)(LP| 

S192x8 |1iOn(Kcmaa)ILPI 
LP = Low Powor 

DYNAMIC RAMS 



4116-Z50 

4118-200 

4116-1S0 

4164-200 

4164-150 

TMS41S4 

41256-200 

41256-150 



16384x1 

16384x1 

16384x1 

65536x1 

65536x1 

65536x1 

262144x1 

262144x1 

5v = Singlfl 



|250n9) 

|200iisl 

|150ni) 

(200n«)|5vJ 

t150ns)l5v) 

(ISOnE)ISv) 

(200ns)|5v) 

(150ni)(Sv) 

5 Vott Supply 



2.39 

8/9.36 

8/10.95 

8/12.95 

8/13.45 

8/13-9S 

3.2G 

3.7S 

4.7S 

3.69 

3.95 

3.95 

4.25 

7.7S 



6/6.95 

8/8.95 

8/10.95 

9/9.95 

9/9.96 

4.95 

3.95 

3.95 



EPROMS 

1024x8 {460n») 3.95 

204BxS (4S0n>|(5v) 3.50 

2048x8 (350nt|(5v) 4.95 

4096x8 <450r»|(5v) 4-95 

4096x8 (450niU5v) 3.95 

4096x8 (400nsH5vl(21vPGM) 4.95 

4096x8 {350ns|(5u|121vPGMJ 4.35 

4096xB I250ni||5v|(21vPGMI 6-95 

4096x8 (200ns)|6vj|21vP(]M| 10.35 

8192x8 |450ni)|5v) 3.75 

8192x8 |250n(H5v) 3.95 

8192x8 (20ani)(5v) 6.95 

16384x8 (250ni)(Sv) 5.95 

32768x8 (250nm)(5v) 12.95 

5v ^ Single 5 Volt Supply 

21 vPGM = Program at 21 Valti 

SPECTRONICS CORPORATION 
EPROM ERASERS 

Chip Intansity 

Timvr' Cvpacity (uW/Cm') 

E-14 9 8,000 83.00 

9 8.000 119.00 

9 9,600 175.00 



2708 

2716 

2716-1 

TMS2532 

2732 

2732A-4 

2732A-35 

27 32 A 

2732A-2 

2764 

2764-250 

2764-200 

27128 

27256 



r 


7400 


^ 


7400 


.19 


7492 


.60 


7401 


.19 


7493 


.35 


7402 


.19 


74100 


1.75 


7403 


.19 


74107 


.30 


7404 


.19 


74116 


1.55 


7405 


.25 


74121 


.29 


7406 


,29 


74122 


,45 


7407 


.29 


74123 


,49 


7408 


.24 


74125 


.45 


7409 


.19 


74128 


,45 


7410 


.19 


74132 


,45 


7411 


.25 


74145 


,60 


7413 


.35 


74148 


1.20 


7414 


.43 


741 BO 


1.35 


7416 


-2S 


741 SI 


.55 


7417 


.25 


74153 


.55 


7420 


,19 


74154 


1.25 


7421 


.35 


74155 


.75 


7425 


.29 


74157 


.55 


7427 


.23 


74169 


1.6S 


7430 


.19 


74161 


.69 


7432 


.23 


74163 


.69 


7437 


.29 


74164 


.as 


7438 


.23 


74165 


.85 


7442 


.49 


74166 


1.00 


7445 


.63 


74173 


,75 


7447 


.69 


74174 


89 


7448 


.63 


74175 


.89 


7473 


.34 


74185 


2.O0 


7474 


,33 


74132 


,79 


7*75 


.45 


74193 


.79 


7476 


.35 


74134 


.85 


7483 


.50 


74259 


2.25 


7485 


.59 


74367 


.65 


7489 


2.15 


7436S 


.65 


7490 


.35 


74393 


1.35 



74S00 1 


74S00 


.32 


74S02 


.35 


74 SO 4 


.35 


74S05 


.35 


74S0a 


.35 


74S10 


.35 


74S11 


.35 


74S20 


-35 


74S32 


.40 


74S37 


.88 


74S74 


.SO 


74S86 


.50 


74S112 


.60 


74S1Z4 


2.75 


74S132 


1.24 


74S133 


.45 


74S138 


.85 


74S139 


.85 


74S140 


.55 


74S151 


.95 


74S1S3 


.95 


74S157 


.95 


74S158 


.95 


74S161 


1.95 


74S163 


1.9S 


74S174 


.35 


74S17S 


.35 


74S240 


2,20 


74S241 


2,20 


745244 


2,20 


74S2S0 


1,3S 


74S287 


1,90 


743288 


1,90 


74S373 


2.4S 


74S374 


2,45 


74S471 


4.95 



8000 ■ 


8035 


S.95 


3033 


5.95 


8080 


3.95 


8085 


4-95 


a085A.2 


11.95 


8087-3 


29,00 


8088 


19,95 


8088-2 


12.95 


8155 


6.95 


8155-2 


7.95 


8156 


6.35 


8748 


24.95 


8755 


24.35 


8200 ■ 


8203 


39.95 


8205 


3.50 


8212 


1.80 


8218 


1.7B 


8228 


3-49 


8237-5 


15.95 


8243 


4.45 


8260 


10.95 


8251 A 


4.49 


82S3 


6.95 


8253-5 


7 95 


S2SS 


4,49 


8255-5 


5-25 


8259 


6,30 


8259-5 


7.S0 


8272 


19.35 


8275 


29.95 


8279 


6.95 


8282 


6.50 


8284 


5.50 


8286 


6.50 


8288 


14.35 


Z80 




23 Mhz ■ 


Z80-CPU 


2.43 ■ 


Z80-CTC 


2.95 ■ 


280-P10 


2.95 ■ 


Z80-SIO/0 


9.95 ■ 


4.0 Mhz ■ 


Z80A-CPU 


2.49 ■ 


ZSOA-CTC 


3.95 ■ 


ZSOA-DART 


8.35 ■ 


Z80A-P1O 


3-95 ■ 


ZSOA-SIO'O 


10.95 ■ 


6.0 Mhz ■ 


j^Z80B-CPU 


8.95 ^B 



6500 


^ 


6S02 


4.95 


6520 


2.35 


6522 


5.49 


6532 


9.35 


6551 


9.95 


650ZA 


5.95 


6522A 


9.95 


6551 A 


11.95 


6800 




ESQ 00-8 


39.95 


6800 


2.95 


6802 


7-95 


6809 


8.35 


G809E 


S.95 


68Z1 


Z.35 


6845 


12.95 


6850 


3.25 


6883 


22.95 


DISK CONTR 


1771 


15.35 


1791 


23-35 


1793 


23.95 


UPD765 


19.35 


INTERFACE 


8T2G 


1.59 


8TZ8 


1.98 


DM8131 


2-95 


DP8304 


2.29 


CLOCKCHIPS 


MM5314 


4.95 


MM5363 


1.95 


MIW5ei67 


8.95 


MSMSaSZ 


3.95 


DATA ACQ 


ADC0804 


3.49 


A DC OS 09 


4.49 


ADC0817 


9.96 


DAC0308 


2-95 


IVIC1408L8 


2.96 


SOUNDCHIPS 


76477 


3.95 


76488 


6.95 


AV3.8910 


12.95 


SSI263 


39.95 



• •••WIBH-TECH**** 
27256 

$12.95 



* 32K X S EPROM 

* SINGLE 5 VOLT SUPPLY 

* SINGLE LOCATION & 
HIGH SPEED PROGRAMMING 

* 250n» ACCESS TIME 



• •••SPOTLISHT^ilr** 



CRYSTALS 


32.768Khi 


1.95 


LOMhi 


3.95 


1.843Z 


3.95 


2.0 


Z.95 


2,4576 


2.95 


3.579545 


Z-95 


4.0 


2.35 


5.0 


Z-95 


5.068S 


2.3B 


6.0 


2.95 


6.144 


2.35 


8.0 


295 


10.0 


2.95 


10.738635 


2.95 


14.31818 


2.95 


15.0 


2.95 


16.0 


2,95 


17.430 


2.95 


18.432 


2.95 


^ZO.O 


2.95 



UARTS 1 


AV5-1013 

AV3-101S 

TR1602 

2651 

IM640Z 


3,95 
6.95 
3.95 
8.95 
7.95 


BIT-RATE 
GENERATORS 


BR1941 
4702 
COW8116 
14411 


11.35 
12.95 
10.35 
11.95 


MISC. 




3242 
MC3470 
M 03487 
AY5-3600 PRO 
K [146505 SP 
CRTS027 


7.35 

4.35 

2,95 

11,95 

15.95 

13.95 



r 


74LS00 




74LS0O 


.24 


74LS157 


.65 


74LS01 


.25 


74LS15a 


.59 


74LS02 


.25 


74LS160 


,69 


74LS03 


.25 


74 LSI 61 


,65 


74LS04 


.24 


74 LSI 63 


.65 


74LS05 


.25 


741S164 


.89 


74LS0a 


,28 


74LS165 


-95 


74LS09 


,29 


74LS166 


1.95 


74LS10 


,25 


74LS169 


1.75 


74LS11 


,35 


74LS173 


.69 


74LS12 


.35 


74LS174 


.55 


74LS13 


,45 


74LS191 


.89 


74LS14 


.59 


74L5132 


.79 


74LS20 


.25 


74LS193 


.73 


74LS21 


.29 


74LS134 


.69 


74LS26 


.29 


74LS195 


.69 


74LS27 


.29 


74 LSI 37 


.79 


74LS32 


.23 


74LS221 


.83 


74LS33 


.55 


74LS240 


.95 


74t,S37 


,35 


74LS241 


.93 


74LS38 


,36 


74LS242 


.99 


74LS40 


,ZS 


74LS243 


.99 


74LS42 


,49 


74LS244 


1.29 


741.S47 


,75 


74LS245 


1.49 


74LS51 


,25 


74LS251 


.59 


74LS73 


.39 


74LS253 


.59 


74LS74 


.36 


74LS257 


.59 


74LS75 


.39 


74LS2SS 


.59 


74LS76 


.39 


74LS259 


2.75 


74LS85 


.69 


74LS260 


.59 


74LSS6 


.39 


74LS266 


.56 


74LS90 


.55 


74LS279 


.49 


74LS92 


.55 


74LS280 


1.38 


74LS93 


.55 


74LS283 


.69 


741S107 


.39 


74L5290 


.89 


74LS109 


.39 


74LS233 


.89 


74IS112 


.39 


7415299 


1.75 


74LS122 


.45 


74LS323 


3.50 


74I.S123 


.79 


74 L 536 5 


.49 


74LS124 


2.90 


74LS3e7 


.45 


74LS125 


.49 


74LS368 


.45 


74LS126 


.49 


74LS373 


1.39 


74LS13Z 


.53 


74LS374 


1,33 


74LS136 


.39 


74LS377 


1.39 


74LS138 


.55 


74LS390 


1.13 


74LS139 


.55 


74LS333 


1.19 


74LS145 


1.20 


74L$640 


2.20 


74LS14a 


1.35 


74LS645 


2.20 


74LS1B1 


,55 


74LS670 


1.43 


74LS1S3 


.55 


74LS682 


3.20 


741S154 


1.90 


74L36SB 


2.40 


74LS155 


.69 


811.595 


1.49 


74LS156 


-69 


25LS2521 


2.80 , 





LINEAR 


^ 


TL084 


2.13 


NES64 


2.95 


LM301 


.34 


LM56B 


.99 


LM307 


.45 


LM566 


1-49 


LM3a8 


.69 


NE592 


.98 


LM303K 


1.25 


UVI733 


-98 


UW310 


1,75 


LM741 


.35 


LM311 


,64 


LM747 


-69 


LM317T 


1,19 


LM1310 


1.49 


UM317K 


3,95 


MCI 330 


1.69 


LM318 


1,49 


MCI 372 


6.95 


LM323K 


4.95 


LM145S 


-59 


LM3Z4 


.69 


LM14a8 


.69 


LM331 


3.35 


LM1489 


,69 


LM334 


1.19 


LM1496 


,85 


LM335 


1.40 


LM1S00 


2.37 


LM336 


1.75 


LM1812 


8,26 


LM337T 


1.35 


LM1S89 


1,95 


LM338K 


3.95 


ULNZ003 


1,29 


LM339 


.39 


XH2206 


3,75 


UVI348 


,99 


XR2211 


5,25 


LM350K 


4,35 


CA3146 


1.85 


LF351 


.60 


LM3300 


.59 


LF353 


1,00 


LM3311 


z.zs 


LF366 


1.10 


LM3314 


3.35 


LF3S7 


1,40 


MC4024 


3.95 


IM3S8 


.69 


MC4044 


4.50 


LM3S9 


1,73 


RC4138 


1.25 


LM377 


1.95 


75150 


1,35 


LM383 


1.35 


75154 


1.95 


LIVI386 


.89 


75188 


1.25 


LM393 


1.23 


75 189 


1,25 


LM393 


1-29 


75461 


.39 


TL437 


3.2B 


75453 


.39 


ME555 


.34 


75477 


1.23 


NE556 


.65 


75432 


.79 


T . TO.Z20 


K . TO-J J 



EkJDR Microdevices 

■ ■ 1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) • (408) 995-5430 
FAX (408) 275-8415 • Telex 171-110 



Capyfight I38b JDR Microdtvlcti 



RETAIL STORE - 1256 S. BASCOM AVENUE 

HOURS: M-W-R 9-5 TU-TH, 9-9 SAT, 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDER fNG 

TERMS: Minimum order $10.00 For sJiiippinQ Bf)<i handling mcluc^ 
S2 SO lOf UPS Ground and S3,S0 Toi UPS Air. Orders over \ ib and 
lor«ign orders may require addiiicrral shipping charges ■■ piva^^ 
conlacl our sain depadmenl (or Ihe dmount CA rciiderrls musi 
rnctude 6S ial« tax. Bay Arsa and LA r&sidenls tnciude 6'Mi All 
merchandi^ is warranted lor 90 days unless otherwise (lalfrd Pric*5 
afe &ub|ecl lo change withoui noirce. We are nol respon5Jt>te lor 
typcxirdphical error?. We reserve the ngKI to lunil quantrli» and lo 
s,ubstituie manufaclurer All merchajxli3# sub|ect \o prior sale 
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CAPACITORS 




ELECTROLVTIC 




RADIAL 


AXIAL 




.47uf SOv .14 


10 EOv 


.16 


10 EOv .IS 


22 ISv 


.14 


47 3Bv .18 


47 E<>v 


.ZO 


100 16v .ia 


100 1Sv 


.20 


220 3Sv .ZD 


1E0 2Sv 


.2S 


SOv MONOLITHIC 




.01 uf .14 


,1 


.IS 


.047 .IS 


.47 


.25 


50v 


DISC 




iO|ii .OS 


470 


.05 


ZZ .05 


560 


.05 


2S .OS 


980 


.OS 


27 .05 


»20 


.05 


33 .OS 


.001 uf 


.OB 


47 .OS 


.0015 


.05 


56 .OS 


.0022 


.06 


es .05 


.005 


.OE 


82 .05 


.01 


.07 


100 .05 


.02 


.07 


220 .OS 


.OS 


.07 


330 .05 


.1 


.12 


BYPASS CAPS 




.01 uf disc 


SOv 10O/6.O0 


.luf disc 


12v 100/S.OO 


,01uf ITKHIO 


EOv 100/12.00 


.luf mono 


EOv 100/1fi.00 



ACCESSORIES & PERIPHERALS 
FOR IBM 

MAXIMIZER Mamorv MutlHunction 259.95 

HAYES SMARTMODEMTZOOB 419.35 

130W POWER SUPPLY 1S9.9B 

TEAC FD-558 %H<. DM< Oriva. os/DD 89.96 

MPI-B52 5V." FDD, OS/DO S9.9S 

PROTOTYPE CARD 27.95 

IPROTOTYPE CARD Witli Oacodina 29.95 

FOR APPLE 



JDR16K RAM CARD 
EPROM PROGRAMMER RP$25 
PRINTMAX PDHllolilnrtirintarfiKs 
BAL-500 '.^ Ml Diih Drfva, Tuc Machanlwn 
BAL-6Z5 V: Ht. Di»k Driva, Aim Mschonism 
MITAC AD-1 Full H«ght. ShufiiR MacKmim 
DISK CONTROLLER CARD 
VIEWMAX-SO BO Column Fat A|l|l«a ■>■• 
VIEWMAX-Sfle 80 Column For Appls ll> 
THUNDERCLOCK offieiai PfiODOS Clm* 
KRAFT JOYSTICK 
60W POWER SUPPLY 

MISCELLANEOUS 

ZENITH ZVM-1 23 15 MHiGnnnMimilcir 105.00 

NEC JB1201M ZOMHiGrawiMonitar 169.00 

BMC 8M-AU91 91 U Camp. 13" Color Miifiitvr 279.00 

NASHUA DISKETTES SS/9D 80X0(10 19.95 

VERBATIM DATALIFE DISKETTES DS/oo 34.95 
DISKETTE FILE Hol<!3 70 DiikMua 9.95 , 



39.95 

79.95 

49.95 

139.95 

119.95 

12935 

49.9S 

159.95 

129.95 

129.95 

3S.95 

49.95 



IC SOCKETS 




1-99 


100 


a pin ST 


.13 


.11 


14 pin ST 


.15 


.12 


16 pin ST 


.17 


.13 


18 pin ST 


.20 


.18 


20 pin ST 


.29 


.27 


2Z pin ST 


.30 


jlT 


24 pin ST 


.30 


.27 


28 pin ST 


.40 


.32 


40 pin ST 


.49 


.39 


64 pin ST 


4.25 


call 


ST=SOLDERTAIL 


8 pin WW 


.59 


.49 


14 pin WW 


.69 


.52 


16 pin WW 


.69 


.68 


18 pin WW 


.98 


.90 


20 pin WW 


1.09 


.98 


2Z pin WW 


1.39 


1.Z8 


24 pin WW 


1.49 


1.3S 


28 pin WW 


1.69 


1,49 


40 pin WW 


1.99 


1.SD 


WWi WIRE WRAP 


16 pin ZIF 


4.9S 


call 


24 pin ZIF 


5.95 


call 


ZS pin ZIF 


6.9S 


ciUI 


ZIF-TEXTOOL 




(Zsfo Insertion Force) 



DISKETTE FILE 



$8.95 



IF PURCHASED WITH 
50 DISKETTES OR MORE 
49.95 if purchasad alona 



- SMOKED ACRYUC CAS6 
WITH SIX INDEXED DIVIDERS 

' RUGGED, HIGH QUAUTY 
CONSTRUCTION 

. HOLDS 70 SVi" DISKETTES, 
WITH ROOM TO SPARE 




NASHUA DISKETTES s, soft sector 

DOUBLE SIDED, DOUBLE DENSITY WITH HUB RINGS 

BULK PACKAGED IN FACTOBY SEALED BASS OF 50. INCLUDES 

DISKETTE SLEEVES AND WRITE PROTECT TABS IDEAL FOR SCHOOLS, 

CLUBS, AND USERS GROUPS THIS IS A SPECIAL PURCHASE. SO 

QUANTITIES ARE LIMITED. S YEAR WARRANTY. 



antsa 



D-SUBMINIATURE 



OTVIOO 



QIYGB 



9000 



DESCRIPTION 



SOLDER CUPS 



RT, ANGLE 
PC SOLDER 



RIBBOW CABLE 



m 



MALE 



FEMALE 



jLACK 



SHEV 



ORDER BY 



:Mfi 



MQQDiiK 



CONTACT'S 



ua. 



1,50 



2.9S 



3.25 



.3S. 



15 



4.29 



_=S3_ 



25 



m 



.99 



.^ia_ 



.J2_ 



j3a: 



9334 
9398 
9602 



2.50 
3. 95 
1.E0 



MOUNTING HARDWARE-SLOO 

ORDERING INSTRUCTIONS: INSERT § OF PINS INTO ' 



RIBBON CABLE 



CONTACTS 


$INGLE COLOR 


iskafi. coeEDj 


1' 


10- 


V 


10' 


25 


.45 


4.00 


1.32 


11.80 


?4 


.61 


_AM-. 


_LS5_ 


14.50 


50 


.89 


7.50 


2-50 


22.00 



36 PIN CENTRONICS 

CENSe MALE SOLDER CUP 7.9 E 

IDCEN36 MALE RIBBON CABLE 8.9E 

IDCEM36F FEMALE RIBBON CABLE 6.95 



VOLTAGE 


REGULATORS 


7805T 


.75 791 ET ,86 


78M05C 


.35 7S05K 1.39 


7808T 


.75 78 HOE K 9.95 


7812T 


,76 7S12K 1.39 


7615T 


.76 7912K 1.49 


7SZ4T 


,85 7SL06 .69 


7905T 


.35 79L0E .79 


791 ZT 


.85 79L12 .79 


j:, T-TO-ZZO, K-TO-3. L=T0.92 J 



INTEflSIL 

tCL7107 12.95 

ICL7560 2. 96 

ICU038 3.9E 

DIP SWITCHES 

4 poiitipn .8E 

6 poaition .90 

7 poiltion 
, 8 poiitian 



4001 

4002 
4011 
4012 
4013 
401 E 
4016 
4017 
4618 
4«20 
40Z3 
,4024 



BARGAIN HUNTERS CORNER 
12VDC CAR CLOCK 




$4.95 



* EASY TO READ'/*" FLUORESCENT 
DISPLAY 

A DESIGNED FOR USE IN AUTOS 

* HOURS/NIIN. SET SWITCHES 
MOUNTED ON BOARD 

SPECIAL ENDS 8/31/85 
SWITCHING POWER SUPPUES 



PMSIHi 

MODEL AA 12110 
+12V @ 2A 
-12V@.1A 
+5V @ 2.5A or 

5A if 1 2V r>at used 

1SJ6 



ASTECAA11190 
+5V(gl4A 
+12V@j2.5A 
^V @ ,25A 
-12V@.30A 

3BJ5 



5V4" DISK DRIVES 

TAN DON TM 100-2 OS/DD 
SHUGART SA400L SS/DD 
MPI B52 DS/DO 
TEAC FDB5B Vt Ht. DS/DD 
TEAC FD5SF Vi Ht. DS/Ouad 


99.95 
199.85 
69.95 
B9.9$ 
99.95 


SIEMENS 
SIEMENS 


8" DISK DRIVES 

FD200.8 DS/DD 
FDIOOB SS/DD 


180.00 
1Z9.0O 


BEST SELLING IDC CONN. ' 


RIBBON HEADER SOCKETS 
IDSZO 2.25 IDS40 1.99 
IDS 26 1,39 IDS 50 2.25 
IDS 34 1.59 


IDE 20 
IDE 26 
IDE 34 


RIBBON EDGE CARDS 

2,25 IDE 40 
2.GE IDE 50 
2.75 


3.80 
3.95 



LIGHT EMITTING DIODES 

JUMBO DISPLAYS 

1-99 100,up MAN.72 CA .3" .9: 

RED .10 .09 MAN-74 CC .3" .99 

GREEN .18 .15 FNDEOO CC .5" 1 .49 

.YELLOW .IB .IS FND.B07 CA ,5" 1,49 



TRANSISTORS 


^ 


ZN2222 

PN22Z2 
2M290S 
2NZ907 


.25 PN2907 
.10 2N3065 
.60 2N39a4 
.Z6 2N3906 

DISCRETE 


.13 
.79 

.10 
.10 


1N751 
IN 759 

1N4148 
1 N4004 
KBP02 
4N33 


S.lvisnar ,26 
12.0vianar .25 
(1N814)amitching 2E/1.00 
400PIV ractifier 10/ 1.00 
200PIV1,5at]ridga ,4E 
OPTO-ISOLATOR 1.75 



.25 4027 

,2E 4028 

,25 4029 

,2E 4040 

.38 4042 

,39 4046 

.39 4047 

,69 4049 

.79 4050 

.75 4051 

.29 4053 

.65 4060 



CMOS 

.45 4066 

.69 4068 

.79 4070 

.75 4071 

.69 4081 

.85 4082 

.95 4093 

.as 4603 

,35 4511 

.79 4E18 

-79 45Z0 

.89 4628 



.39 4638 

-28 4543 

.35 4653 < 

.28 4684 

.29 74C00 

,29 74C04 

.49 74C14 

.66 74C74 

.86 74C906 

.89 74C9Z2 4.49 

.79 74C923 4.95 

1.19 74C926 7-95 



WSA 



ORDER TOLL FREE 

800-538-5000 800-662-6278 



IMasletCord 



.:Dp|r-lghl I9S5 JOR Mktoda.lCM 



CIRCLE 113 ON FREE INFORMATION CARD 



z 



the Name You Can Trust in 
^ Electronic Test Equipment 

CALL TOLL FREE 1 -800-543-4330 

(IN OHIO 1-800-762-4315) 
(IN HAWAII OR ALASKA 1-800-858-1849) 




DROP PROOF 

DIGITAL 

MULTIMETER 

■ DC irtput Impedance 10M ohm 

■ Shock-mounted LCD display 

■ QverEoad protection ■ Auto 
polarity m Sacked by our 1-year 
limited warranly ■ For more 
specifications see MCM catalog 
#10, page 122 

#72-057 



$9095 




20 MHZ DUAL TRACE 
OSCILLOSCOPE 

■ Two High QmlHy 10:1 prob«> inchidail 

■ Backed by our a.ye«r llinH«I wuTMty 

■ For spsclfk:atlaii( m« UCM Citalog 
4«10, page 121 

*""'' $38995 



IB 




I'lBH '" *tQ, page 122 

*39.00 (1-9) 



3V2 DIGIT LCD 
MULTIMETER 

■ DC input impedance 10M otim 

■ Diode and MFE transistor tests 

■ Overload protection ■ Auto 
polarity I Backed by our 1-year 
jimrted warranty ■ For more 
specifications see MCM catalog 



$3659 



TBAUr 

15 MHz DUAL TRACE 

BATTERY POWERED 

OSCILLOSCOPE 

■ Two High Quality 10:1 Probas 
included ■ Backed by our 2-year limited! 
warranty ■ Internal rechargeabte batteries 
provide Z hours of continuous operatkm 
without the need for any outside power 
source. ■ For specifications see MCM 
Catalog #W, page 121 



#72-335 



$48995 




DIGITAL 

CAPACITANCE 

METER 

■ Measures capacitors from O.lpF 
to 1999mFd ■ Accuracy 0.5% 
typical ■ Fuse protected 

■ Checks capacitors in arid out 
of circuit ■ Backed by our 1-year 
limited warranty ■ For more 
specifications see MCM catalog 
#10, page 122j 

#72-040 

*59.80 each' 



35 MHZ DUAL TRACE 
OSCILLOSCOPE 

■ Two High Ouaitty 10:1 prpbef included 

■ Becked by our 2-year limited warranty 

■ For apeclflcatkKi* see MCM cat»k>g 
#10, page 121 



$lid95 



#72-330 




III 



LOGIC PROBE WITH 
MEMORY 




■ Recognizes 1)1 gh, httermediate, 
Of low teveis, putsing modes, open 
circuit ■ Compatible with DTbTTU 
HTL'CMOS IC ■ Detects pulses 
as stiort as 50 
nanoseconds 



#72-190 



g 

z 
o 

IX 

1- 
o 

LU 



o 

Q 
< 
DC 



$1095 

m ^^ each 



TEMMAr 

30 Amp Power Supply 



■ Cross needle 
meter: Displays 
voltage, current, 
and power simul- 
taneously ■ Over 
current protection 
M Output voltage: 
DC 9-1 5 V variable 

■ Output current 
30 A one minute on three minutes offt 22 A continuous 
■ Backed by our 2-year limited warranty ■ For 
speclficstlons see IMCM Catalog #10, page 123 




#72-030 



$17995 



BE SURE TO CALL 

FOR YOUR FREE 

132 

PAGE 

CATALOG! 

OVER 

5M0 

ITEMSl 




We Also Have ..a full Ime of test equipment. 
compulef accessories, telephone accessories, 
speakers, lelevision parts, flybacks, yokes, switches, 
fuses, lamps, capacitors, resistors, cartridges, styii, 
wire. CATV equipment, and many more Over 5,600 
Items AT THE LOWEST PRICES AROUND! 



> $ la rruramian order St 00 Cfittgt Ity DTdors 

undar S10 
■ $^ rnmwnum ChBrw atrtX 0<'dAr 

* Orflcfs shippec UPS COD 

' Mosi CfcMffi Jfiipped wilrMfi 24 rwufi 
- Sales pflico open fl 30 srrt Id 7 GO pm Salufdays 
10 00 »mlo 3 pm EST 

* fot prcfutd oitiet^ odd i2 7S 10f ihipfur^ &nd 

' Shouki sPvppmg & rxandhng chuf ma 4xCAed $2 7^ 



Om bUstK^ due mil tK sQiit C O C 






MCM ELECTRONICS 

A DIVUION OF PflEyiEA INDOSTRIAL 

S5B Eait Coogrwj P*!fk Dnve 
CBrrt^rviltft. Ohio 454&9 
513-«4'OOQ1 

sour:eno-Re-i3| 
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.Q«^^«1:.%SC00H1 ^^^'^l^,, SH^^^»««: 






SsuSo 

^^■■^P ^ SLIM UNE 



EDGE 
CONNECTORS 

ALL ARE 1.66 SPACING. 



33/44 EDSE CONNECTOfl 
PC styra 13.00 Mch 

33/44 EDGE CONNECTOR 



solder lug 
slyle 



t2.£IS 



2«/S8 EDGE CONNECTOH 

PCslHt t3.5(J..gh 

1!) tar 133.00 

31/72 EOQE CONNECTOR 

PC- style tJ.OOeach 

43/I> EDGE CONNECTOR 

PC style S4.S0«ch 

TRANSISTORS 



:N7oe 

3N:233t 
PNJISIA 
2N2g04 
2N3«D4 

:n3>ds 

MJ3IS5 
3Nja$» 
PMD 1<IK4<I 
Tn> 131 
TIP lis 



4lDrt1.00 
3 lor Jl.OO 
4lorJ1.M 
3 lor $1.00 
3 lor II .00 

»i.so 

I1.00 

SI.OO 

7 St 

75C 



TRANSFORMERS 

pfimartes 
5.Svolls^7SQm«. $^,00 

12 VrC-l. Q 30C mo- S2.CW 

ie»h«eBsomi. $3.&a 

1«w<(selprrp $4.^ 

24 KC.L Q 200 mi. t2.S0 

24 v.e.U « 400 rnp- $3 .00 

2B v>c,L D 15 amps 320.00 

30^ei.LQ^mmpc tS.QO 

WALL 
TRANSFORMERS 



atiplundireclly 
into 1 20 vac 




^ *3,U0 

MULTI-^ILIAGE ft 500 mi. 
3,4V^,a,7V^,B or 13 VDC $750 

SPRING LEVER 
TERMINALS 



igii - 



SOUND 
AND VIDEO MODULATOR 
fm Tl. COMPUTER 



TI.*UMt38M D&5ign«J For ysewUhTl com- 
pulfrrs. Can bo uie<9 v^itri video sources BuilE'iri 
Ays swucrii Channef i^ or 4 s^i&ccicn swiicr^ 
Operate on 13vdc Hock-tip aiiagirarn jntiLnJeo 

«1I>.00E&CH 



SUB-MENIATURE 

DTYPE 
CONNECTORS 



yj|^ii jj. i iui ii ' 1 7^1 



DB-15PI.UG 


$3.7J 


DB-15 SOCKET 


H.OO 


DB-liKOOD 


tl.SO 


DB-2.SPILIG 


JI.7S 


□ B-25 SOCKET 


>3.S0 


De-3£ HOOO 


tl.IS 



PARALLEL 

PRINTER 

CONNECTORS 




Soltserslyr&as 
p<n used on par- 
allel data catties 



MALE CONNECTOR 

S£. SO each 

FEMALE CONNECTOR 

SS. 50 each 



I.D.C. CONNECTORS 

Will press 111 on 
SIArOard nbQon Catlla 



DB.25PLJG 
Da- 25 Socket 
36 PIN MALE 
36 PIN FEMALE 



$E.2S 

*«-75 

35.50 
tS-Stl 




Etri3*99xut82low 
noise Ian Meaiures 
3^ square v1 (jaao 
2tcfm 23tJb 1700rpm 
SPECJALPPICE .- J13.5Dtacll 



8" RA. SPEAKER 



C TS Model 8B3079 

Sonrnscoil 

3 0o3 lefritemagnel 

Ty,pical respor^se tAngt 

lOa- 10.000 tiz 
Power ralirsg I5wa;tsma:( 
Onlted lo mount line 
malctiing translormers 



CASE OF 
I SPEAKERS 
333.00 




UNE CORDS 



TWO WIRE 



S is;2 SPT.1 flat 
Slartl.oo 



6 18/3 SPT-2 flat 



6 16/2 SJT round 
t1.39<acli 



THREE WIRE 



6 18/3 tial 

31.50 tach 



8 ia/3ttiund 
t3.<UI each 



a 16^3 round 
U-OOaach 



n SWITCHING POWER SUPPLY 



CDfnpACI. welt'rmjytat«i switching pOtvCr supply 
dftSigrted to po*er Texas Ins rmminls computer 
equffXTflflt 

iNKJt U-25vBC@1amp 

OUTPUT 1?vclc@350rtia 

5 wdc ■& 1 2 amp 

- 5v(Jc(gi500fna 

SIZE 41^ xA'-* xVm hiQh 



M^, 



MJ^L 






$9-00 aach ^J'^J&jh 



13.8 VDC REGULATED POWER SUPPLY 



Ttiese ar* solid stale- tuiiy regutaied 13 6 vtfc 
pvMcr s-uipplies Boin Fealun lOO^. salitj $iaT& 
cQlns^^li^:lion tusftpratectiOfi sudLED power 
rndtaipr U 1, iisled 

imp conitintH 4 amp »urgt Sie.0O«icli 

3 «mp constant, £ smp *urg.t IZ&.OO «ach 




D.C. CONVERTER 



Tivocokir 

ivrminiltonK 
sitjntySVi" K 

pfite, 

OfAat tor speaker enclosures Of 

I pOVkV 3uppJW5 

11.00 vBch l0rorA9,DO 



LOS flNCLLES. CA STORE 
90i S Veimont A»e, 
213 38a.B[]D0 
VAN NUVS. CA STORE 
S?je Sepulved.1 Blvd 
819 997 laOB 




DflsuuMd Co provide a $toady 
ydc^?40ina.fro(nat>aTIery 
supfMy of 3.5 ID 8. 3S volts. 
l'/„-«17„>1'Y,.- 
11.50 aach 



7 CONDUCTOR 
RIBBON CABLE 




spectra- jiTfp rod marlier slrip, 
?6ga stranded wi^ 

tS.DOtiarlOO ntl 



RELAYS 

5 AMP SOLID STATE 



Hernemann ENSCtr^ 
#101.5A.140-5AMP 
CONTROL 3-33 vdo 
LtlAQ- 140vac 53inp 
SIZE 2x1 ic ^1 h 
«»-0Oa«cli 



m 



ULTRA-MINIATURE 
5 VDC RELAY 

FliJlTSU t 

FeRJt TNE D005M20 ^'_^4r 
Hignsflnsitiy-ty ^ " 

COIL 120 Ohms 
CONTACTS 1 amp 

Woyntstn H pin OlP tockel 

lOtorSIO.tW 



MINIATURE 
6 VDC RELAY 

AP&nar *RSD-6V t^^f^--. 
Super Small fffl^si.* 

S-POTr^lav vLk ^ 

G0it3fx>Hia\i Tl ^n 

contacts rn&3 
l9rnp>@30vdc HngTily sefl'SilFve, 
TTLdrtci drve poisjtsfe, 120 ohm 

co4 

Opflf ate fRMn 4 3^6 vtfe: 

COlU iSOotWTH 

l'/,4i('V«"x7i*^ 

»1.504»ch I0|l0f«13^50 



13 VDC RELAY 



CONTACTS SPI^C 

10 amp 1^ 120 vac 

Ene/giEpcoiitCi 

openccntacl 

COIL- 13 tfPc £^0 Ohms 

SPECtAL PRICE t1.00 aach 



4P0T RELAY 

HpmKHVyie 
33m(>0&ntKll. 
USED but luicy 
l«tiKf J1.70 aach 
Specily cotf ^ijiiaQe' dssirfid 
Eslher 24 vdc or t M tK- 

LARGE QUAWTITJES AVAILABLE 

SOCKETSFORKHRELJW 
TSe aach 



2K 10 TURN 



5^ 



ti^ULTITURN POT 
-( SPECTROL 



MOD 534-7161 
S5-O0EACH 



SOUD STATE 
sBUZZER 



Slar#SMB-06L 

ElwOc 

TTLcompaiitjlff 
$1.00 aach 
to (or $9.00 



REVERBERATION UNIT 




S 7:50 EACH 



Accuslrontescoii ipnnl iyp« units Used in ei*c- 
Eronic organs to provule icoustio deliy sound 
efiects lmpuiimp«l<*rx:aaotims Output lme*d- 



"SPECIAL PnrcE* 



^ 



DUALL.E.D. 
DISPLAYS 



.£€Ohigh, 7ho- 
ment LiE-0. nsafl- 
outs. W«jntin24 
pm Dip 
sockets - 

MAN-e640 

primge.c.c. 
TS< vach 



rs«*«ch 



DL-5?7red.ca 
7S<aac}^ 



3V2' SPEAKER 



SGiim 

impedance 
Full rangy 

8 Dz mognei 

i piaLjOnal 
*/ moufljing centers 



S2.&0each TO (or (2000 




STANDARD JUMBO 
DIFFUDEDT1V? 



to ror $1.50 
100 tor 113.00 

10 Iw 12.00 
100 for tl ZOO 

VELLOW ID for $2.00 
100 fof $17.00 



QREE» 



I 



FLASHER LED 

5 VQ1I op^rption 
rediumtjoT 1*j 
S'xe $1.00 aach j 

Br-POLAR F 



ZloiSl.ro 



LEO HOLDERS 

Two pieca fiolder ^^ ffn 
lor pumJw LED ^^ 

lOhirSSt lOOImSS.OO 

CLEAR CLIPLITE 
LED HOLDER 

MakaLEDafarvcy .^^"^ 
indrcaior Clear \ff-^ W 

4(orH.C« 



MINIATURE TOGGLE SWITCHES 

ALL AR€ RATED 5 AMPS ©125 VAC 

S.RD... 

(on-off -on) 

Solder lug 
lorminals 
$1-00 each 
10 lot If .00 
tOOIortlO.OO 

D.RD.T 
(on-on) J 

Solder lug j 
refmrnats. tf^ 
J3.O0 aach J-, 
lOtorJIO.OO tit 

lOOfortlso.OO 




COMPUTER 

GRADE I 
CARACITORS 

2,D00in((l.2D0VDC 

m-DIA nS-HIGH 

3.«)0mtd,40V0C 

nfoiA-xaH-msH 

S,40D mfd.eo VOC 

TfDJA x4li(-HIGH 



9,700 mid. SO VOC 

»-OIA j4U-mQH 



31,000 mtd, 15 VDC 

1^'OIA X4'HIGH 

72,000 raid. 1S VDC 

2- DIA 1 4H- HIGH 

185,000 mfd.eVDC 

2V, DIA y4"i-MIGH 



t1-50 



MAIL OROERS TO 

PO BOX 20406 

Los AngeEes. CA 9D006 

TWX . 5101010153 ALL ELECTRONIC 
EASVLINK »BX . 52Be774e 




D,RS.T LIGHTED 
ROCKER SWITCH 

115 vftc ijgntrfto rockflr, 

snap mounts in 

h'xm'holo. 

Ornnof Mfii. IS tmp 

contact. 

t1,50 

MINI-PUSM BUTTON 

S PS .T. niomantary ^ 

normally opan U 

U'biishiny. JjjL: 

n«CF t»j tton ^ 

35t tach n 

10 for $3. 00 n 

KEY ASSEMBLY 



5 KEY 

$1.00 tach 

OOnEams S singF4-poF« normAll^ 
open switcnes- Mea.iuras ^ ' 
loni[j. 



6 KEY 
$1.35 each 



TOLL FREE ORDERSONLY QUANTITIES LIMITED 

1 800-826 5432 MINIMUM ORDER S10.00 

(ORDER ONLY) USA 53.00 SHIPPING 
<IN CALIPORMIAl 1-8D0'2Sa-6585) P0REIGI4 ORDERS: 
ALASKA, HAWAII, INCLUDING SUFFICIENT 

OR INFORMATION SHIPPING 

(213)380 8000 NOC.O.D.! CALIF RES ADD 6' >", 



ga^aa^ 



coniams 6 amgle-pde no/maliy 
Open 3*1 tcn&5 iMaasurts4i< 
long 

MElALOXIDEi 
VjWJISTOR 

Popular GE «1301A10A 
vanstof 4' drsmetet 
$1.25 aach 
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EH FALL '85 CATALOG 

JUST CLIP AND RETURN THIS COUPON 



THIS MONTH'S SPECIALS 




4116 
4164 
4164 
41256 



y 



16K .99 

64K 150ns 1-50 

64K 20ans 1 .25 

2S6K 150ns 6^95 A(.L 
NEW 
2708 1Kx8 450ns SK 5.95 CURREM 
2716 2KK8 450ns 16K 3.60 EDUCTION 
2732A4KxB 300ns 32K 4.90 
2764 SKxS 300ns 64K 4.50 .'^Texas 
27128 IGKxS 300ns 128K 7.50 
2725632KX8 250ns 25eK 14.95 
27512 64Kx 8 250ns 512K 85.00 

FULL LINE OF MICROPROCESSORS AVAILABLE 

WE j«.USC» ^TOCSK.- 

^ • Bookt • HToadtioard & AKeswriSS 

• CapM'tors • Chom-csis • Connectors 

• Cryslsis * Plugt ti Jaclu * fens 




B 



PRODUCTS 



INSIHUMENTS 
MOTCWIOI.A 









Shrink Tubing • Heal S»n1ts • Kits 

* Knabs * Peripherjils * Prates • Opto 

• PCH Produats • PoEontiometert ... 



£ -^ !t 



s» 



USA 

P.O. BOX 8100 

WESTBOROUGH. MASS 

1-M0-343-0B74 



MNLOMDCM 



Active 



m 



CANADA 

5651 FERRIER 5T. 

MONTREAL, QUEBEC 

1-800-361 .68M 



SELF SERVE STORES LOCATED NEAR YOU. JUST CALL. 



westbOrough, mass. 
366-9684 

BELLE VUe. WASH. 

881-8191 

MONTREAL, QUEBEC 
731-7441 



OTTAWA, ONT. 

728-7900 
TORONTO, ONT. 

977-7692 

□OWNS VIEW, ONT. 
630-0400 



EDMONTON. ALT A. 

438-5888 

CALGARV, ALTA. 

235-S300 

VANCOUVER, B.C. 

438-3321 
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One tree can make 
3,000j000 matches. 



I 



One match can bum 
3,000,000 trees. 

W 

B The AJrttnUni C*nmtt 



DESIGNER'S NOTEBOOK 



continued from page 96 



put with something near a 50% 
duty cycle. That last restriction is 
based solely on my own experi- 
ence and, consequently, it's also 
subjective. 

The LM386 is used because it can 
directly drive a speaker, but the 
whole idea can easily be applied to 
any amplifier. Once again, the idea 
here is to experiment and adapt 
the basic principles to suit your 
own needs. 

On a final note: Since the trem- 
olo clock uses the gain-controi pin 
of the amplifier, you'll have to 
change the value of capacitor C4 in 
order to change the gain of the 
amplifier. 

You can make C4 larger to in- 
crease the gain or smaller to de- 
crease it. The range of values for 
C4 can go from about .1 to 500 mi- 
crofarads. But, don't go any lower 
than .1 jjlF because you'll be cut- 
ting into the bottom-end frequen- 
cy response. R-E 
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ACTIVE ^ 
RECEIVING 
ANTENNA 

Gives excellent reception, 
50 KHz to 30 MHz. 

N«w MFJ-1024 Active RecBlvIng 

Antenna mounts outdoors away from 

electrical noise for maximum signal. 

Gives excellent r«ce|rtlDR of 50 KMz 

to 30 MHz signals. Equivalent to wire 

hundreds of feet long. Use any SWL, 

_ MW, BOB, VLF or Ham receiver. 

I High cfynamic range RF amplifier. 54 

I In. wrilp. 50 foot coax. 20 dB attenuator 

i prevents receiver overload. Switch be- 

^^\ tween two receivers. Select auxiliary or 

■■L^ active antenna. Gain control. "OM" 

^^MIleD. Remote unit, 3x2x4 In. Control, 

^^^j6x2x5 In. 12 VDC or 110 VAC witn 

^^^H ^^_^^||_^ optional adapter, 

^^H|^!I^^^V MFJ-1312. $9.96. 



Onler from h^FJ and try It. If not delighted, 
return within 30 days for retund (less shipping). 

One year uncondltlonst guarantee. 

Order today. Call TOLL FREE 600-647-1800. 
Charge VISA, MC. Or mail check, money order. 

Write for free catalog. Over 100 products. 



CALL TOLL FREE 800-547-1800 



Call 601-323-5869 in Ivliss., outside continental 
USA, tech/order/repair info. TELEX 53-4590. 

KAE I EHTERPRISES, 

Pfl^V INCOflPORATEO 

^Box 494, Ml»8l38lppl St«f . MS 38762 ^ 
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PERSONALDEFENSEANDPROPERTVPnOTiCTlON 
UTILIZE SPACE AGE TECHNOLOGY. 

CAUTION THESE DEVICES CAN Be HAZARDOUS AND MAY SOON 

RE ILLEGAL. 

POCKET PAIN FIELD GEKERATOR — IPQSO 

AsscmlJled $M.50 

IPG5 Plans S8.00 IPG5K KWIatis M4.50 

PHASORPAIHRELDCROWD COfTTROLLER — PPF1 

A5se(iiHe<l S25O.0O 

PPF1 Plans SIs.OO PPF1K....KJWIans....S176.oei 

BLASTER -Provlclesaplasmadlsc^argeca[iat>leotpti[icliJrmg 
t can. Fmauces i m.SW WATT PULSE. 

BLS10 ASSEMBLED SS9.5t) 

BLS1 ..PLANS ..$10.00 BLS1K , .KTI/PUNS ..S69.50 
PLASMA STUN QUN - Very intimidating and aftectlve 5 to 10 
ijet 100,000 VOLTS 

m*10 ASSEMBLED S99.50 

fTMl .PLANS .510. 00 rTMIK . KlI'PLANS . . S59.50 



; 



RUBY LASER RAY GUN - Intense visible led dean lurns and 
mMs hardest of irietals MAY BE HAZARDOUS. 
RUBMH Pans Available for Completing Devlcajt5 DO 
CARBON DIOXIDE ByRNlNG, CUTTING LASER - Pro 
ducesjconinunustKaiiKjIlriahenErgv.MAYBEH AZARDOUS. 
LC5 All Pans AvailBbto ioi Comptsting D9vic0..S15.OO 
viSIBLELASERLIGHTGUN-prodiKcslntBiiserBdtearrlor 
sighting, spottrng, etc. Hand he5d cflmplete 
LGU3 Plans SIC. DO (Kit i Assembled Units Anilabia) 
IR PULSED LASER RIFLE — Priidiices 15-30 watt infi^.red 
pulsis St 200-2000 per sec. 

LBG3 AH Parts* Diodes A«Ha6te SI 0.00 

BEGINNERS LOW POWER VISIBLE LASER - Choline ol 

red, yellow, {]fe«n — provitfesanexcellentsourceol monochromatie 

light. 

LHC2 Plans S5O0LHC2K Kil »4 50 



SNOOPER PHONE — Allows user to call his premises and listen 
in withpjt phone ever mQ\ng 

SNP20 Assembled $89,50 

SNP2 Plans J9,00 SNP2K Plais^Kil »9,St) 

H~ LONG RANGE WIRELESS MIKE - Mmialure iMCe t:k3iti 
transmits well over one nnfir? Suptr sensitive, powertul 

" MFTl Plans S7 00 MFT1K... .Plans/Kit . W9.50 

WIRELESS TEta^HONE TRANSM ITTER - Transmits both 
sides ol ptitrne conversatJon ovet ode mjle, shuts olf automalicativ 

VWPM5 ....Plans SS.OO VWPMSK Plans/Kil. S39.50 

TALK&TELLAUTOMATICTELEPHONERECORDING 

f DEVICE - Great tor monitotins teleptiwie use 

TAT20 Assembled S2'l.50 

TAT2 Plans SS.OQ TATjK PiansJKIl SI J 50 



I 



Our bfiofle is open lor orders anyliniE, Technicians ate svjiubie 9-11 
am.Mon-ThursfijrthrKeneedrngassislanceonntrsrmatirrn.Send 
SI .00 (ot taBto ot hundreds more stmllar tJevices Send cti«*. osli 
MO, Visa. MC,™ to: IMPORMATION UNLIMITED 

DEPtRS.PO [tor 716, Amherst tj H 03031 tcl 603-673-4730 
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How to live 

with someone 

who's Oving 

with cancer. 

When one person gets 
cancer, everyone in the family 
suffers. 

Nobody knows better than 
we do how much help and 
understanding is needed. That's 
why our service and rehabili- 
tation programs emphasize 
the whole family, not just the 
cancer patient. 

Among our regular services 
we provide information and 
guidance to patients and families, 
transport patients to and from 
treatment, supply home care 
items and assist patients in their 
return to everyday life. 

Life is what concerns us. The 
life of cancer patients. The lives of 
their families. So you can see we 
are even more than the research 
organization we are so well 
known to be. 
I No one faces cancer alone. 

VAMERKAN CANCK SOCTFY* 




7-800-344-4539 



AK. Puono Rkil - 21B-Sai-«S74 



T«j*k — <Z>Z7314 



TWX - SIIUGOBK D1QI KEYCORP 




NATiOK*lSEMlCOHDUCTtlB«PAKASON ,.•••--, TccLf lOO iAA „ 11 nOAIUI 1 cnUC tcmil. tlQ QEIQ MODES • OtAMONO TOOL • UNGAR • 

EAC. INC. • J. W. HiLlES • AAVID ENGINB V !>jf c,„*„™ E w„ '(i*fl ' VAQEO • J. W. M(LL£B • LUXO 

t F. JOHNSON •ATLANTTC 6EMICON0UC' *t-v^^ ^ ^ Factory Firsts 5C CHEMICALS » ARIES ■ PtESSEV 



Ouf Unr '" *i «»>|M mtH^ iwnvi im < . 



SERVICE CHARGES VOLUME DISCOUJMT 

% O.Ull.BS , .Addt^JjQ ( 0OD«».n. NET 

• iQQQUtk.n. .. AdriW,7fi ♦ll».[MH*DW LinvlQ'. 

t?a.00-l49M ActcltO.U t^mMnSS Uiit>!i H 

4U.»f»,99 AddKlJ^ t»ODO«»«t» lr»»?0. 

llOOCTAUp NQChuge tlOOOAUii. luii^S^ 



CIRCLE 82 ON FREE INFORMATION CARD 



m 

■D 

-I 

m 

CO 
m 

OS 



123 



CO 

o 

z 
o 

a: 

o 
111 

_l 

ID 

6 

Q 
< 



124 



or AJ\ 1 AIN Klectrimit> liu- 


jfX 1-^-^ 
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"^^^W (516)499-9500 


■^Ir 6094 Jericho Tpke. 


^'P Commack, N.Y. 


11725 
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JERROLD LCC-58 COHVERIiP 


84.95 


« 


JEflROLO LCC-gi remole 


104.96 




PHILIPS CV-IOOO CONVERTIR 






WVOLUME CONTROL 


169.95 


c 


PHI UPS CTC9R CQNVERTiR 


129.95 


£ 


W1NEGUARD 




S 


ArfTENNA ROTOR WR-5OO0 


69.9S 


s 


HOME TV ANTENNA 


49.95 





MARINE TV ANTENNA 


59.95 


1 


TUSA 






CVU-4Q BLOCK CONVERTER 


28.95 




CVL-IOOO BLOCK CONV, 


38.95 




COAX CASU 59'U 500' 


35.00 




ROTOR CABLE 20'4 500' 


35,00 


eiCKMAN 






DM -10 S39 DM- 45 


$89 




DM-20 65 DM-73 


S3 




DH-25 79 DM-77 


75 




DM-40 es CU-20 


129 
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P(N3400 SI 22 P'NSO 


S59 




3S0O 108 630NA 


169 




aSMA 79 
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S339 
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2802 47 111 


39 
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2815 140 116 


54 
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2816 128 1042 
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POCKCT TSCHHOUIGY, IHC. 






L^xScope 13G 






w Probn S69S 




wo Ftobes S535 




RS23; nUNSMISSIIlK LINE TESTED 






All ?5 jign^l imt aixKsithle Duel coiDF LED's [red | 




Qrcen] Jumpers irt[! ^it incl 


S1E9.9S 


PHIUP3 ECS SENIMHOUCTaHS 






Wt ruve 1 campl&le line 9t ECC rfl(>lacimen1 


Hmicon- 




apctors lo< HI vour eletlronic needs 
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EC« (EQUIV) 1Z3 
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ECC (EQUIV.! 40ie 


M 


p 



EOG lEQUIV) 5D70 
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COHHfCTURS 




E 


RS-I32C (SOLOEfi TYPE) 






Mile SI SO FimjUf $1 95 




T 


BNG Mili9,9StHr 10 






UFH Mile 9.90 tin 10 






r Mile 2.50 pii 10 






Ad Hale f 9S pei 10 






GENDER QHANGEn USUI »U 


tS.9S 
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UHKH chakgeh mat f-f 


19.95 


TESH-SPMV 
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FIta-Slnppcr 16Dt 


ua 


f 
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S.4S 
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FD Mo! 
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1 


Initint Chiller 14pi 


3.10 


t 


Kleenll Ua 


1.40 
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SUE Bw 


9.3S 


1. 


Zerp'Cluroe 1S(u 


355 
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BliH Stutl «nE 


3.es 


en 






PockilDwi tiS MelilOcl. 
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Logkl^te 9 Dig. CTIxIc 


39 




Bwty Sfink4T £ OrJViry CCk 


36 




Digitlt Qice T4 Dig. RpuletIB 


29 


IBM emmm cable 


K! 


f 


SUUTAirAMeEFtMONITOn 


1!9 


C 


1?* GREEN MONITDn 


119 


fl 


lEHfffl 13S «• COLOR 
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COM POSITEi RG&AUDIOiH-RES 


iZt 


c 


myusmahthcdemi 




I 


300 BAUD 


izu 


\ 


i:oa-3(H)uuD 


4(9 


s 


1200H IMTEHMAL (IBM) 


»9 




;4»-i:oo SAUD 


739 


s 


SAM't niOTOFAm 






FWOTOFACtS 


19.45 


M 


p.aM.s 


-33 75 




COMWFERFACTS 


19.95 


s 


COM PUTIBf ACTS ISVSI 


39 .« 


Voiuim 




Discounts 




Pta OrfletS25 00 ^'■"""^ ,„ ,,„ 
A lino u I iMirCB 251 CO 10 MO 00 


S250 
$4 50 
S600 


COD 2 DO Extra SfllOOlo '50 00 


i350 


Add 1 snipping 7i1 00 Id lOOOOO 


$1200 


toi nionilots Owi 100000 


SI? 50 


(S''^' Mon Th Tu W F 


Sa 


499-9500 9.8 g-s 


9:30-5 



ADVERTISING INDEX 



RADIO-ELECTRONICS does not assume any responsibility tor errors that may appear 
in tine index below. 



Free Intormation Number 



Page 



267 
IDS 
76 
51 

106 

107 

72 

266 

S4 

264 

77 

98 



79 

127 
251 

273,274 

82 

57 

110 

272 

83 

269 

270 

60 



120 
111 

too 

260 



257 



86 



65 

113 

114 

124 
US 

258 
263 
87 
105 

255 

67 

275,276 

117 



AIS SalelliW 36 

AMC Sales 42 

AP Products 26 

Active Ekclronld 122 

Advance Electronics 23,24,25 

Advanced Computer Products 107 

All Electronics 121 

Amazing Devices 122 

Aii|0 Electronics 36 

Appliance Service 37 

Automated Products Equipmenl 103 

B&K Precision , CV3 

Bcckman Industrial 17 

C.ttM,B 85 

CUE 28 

Chemlronics 35 

Command Productions 46 

Communications Electronics 3 

Coop's Satellite Digest 14 

Deco Industries 36,37 

Dellax Dynamic 37 

Dick Smith Electronics 86,87.88,89 

Dlehl Engineering 97,99 

Digi-Key 123 

Digitron 106 

Dokay 109 

ELPAC , 106 

Electro Industries 93 

Electro Mania 37 

Electronic Salvage Parts 92 

Electronic Specialists 116 

Electronic Technology Today CD2 

Electronics Book Ciub , 57 

Elephant Electronfcs 37 

Etronlx 93 

FiresUkn 47 

Fluke Manufacluring 7 

Fordham Radio 15.CV4 

GranUiam College of Engineering ... 91 

HWSams 22 

Harbor Freight Salvage .34 

Heath 27 

ICS Computer l^aining 46 

ISET 110 

J&W 116 

JDR Microdevices 1 18,1 19 

Jameco 112,113 

James Waller Satellite Rec 37 

Jensen Tbols 37 

Kepro Circuit Systems 47 

Krueger Technology 117 

MCM Eleclronics .120 

MFJ 122 

Mark V. Electronics 115 

McGraw Hill Book Club 39,74 

Mcintosh Labs 32 

Morning Distributing 36,37 

Mouser 42 

^R^ 8 



Z61 

2S2 
268 
68,265 

126 

78 
70 

253 
259 

73 
74 
75 



254 

103 



NTS IS 

New- Tone Electronics 13 

Pacific Cable 105 

PanaVise 36 

Panasonic 43 

Philips E:CG 43 

Phoenii Eleclranjcs 92 

RAG Electronics 5 

Radio Shack ,. .. ,111 

Ramsey 1 14 

Rhoades 48 

Saratoga Electronics 110 

Simpson 38 

Sintec , 16 

Solid State Sales 116 

Spartan Electronics 124 

Symmetric Sound 36 

Tektronix CV2 

U.S. Instrument Rentals 33 

WmB Allen. 108 



Gernsback Publications, Inc. 
200 Park Ave, South 
New Vork, NY 10003 
(212) 777-6400 
Chairman of the Board: 
M. Harney Gernsback 
President: Larry Sleekier 

ADVERTISING SALES 212-777-6400 
Larry Sleekier 

publisher 
Arline Fish man 

advertising coordinator 
Shelli Weinman 

advertising associate 
Lisd Strassman 

credit manager 
Donna Sala 

credit associate 
Naomi Matten 

advertising assistant 

Sales Offices 

EAST/SOUTHEAST 
Stanley Levitan 
Radio-Electronics 
20O Park Ave. South 
New York, NY 10003 
718-428-6037, 212-777-6400 

MiOWEST/Texas/Aritansas/Okla. 

Ralph Bergen 

Radio- Electronics 

540 Frontage Road — Suite 32S 

Northfield, IL 60093 

312-446-1444 

PACIFIC COAST/ Mouniain Slates 

Marvin Green 

Radio-Electronics 

15335 Morrison St.— Suite 227 

Sherman Oaks, CA 91403 

818-986-2001 
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who makes the scopes 
at out-tech the competition? 




I an MHf □SCILLOSCOF'!. ■ 1BBB 



4fiTmTmT|i»iTmTiT»,TsfiT;' ^ ' ^i 



n e n n n 



I.VEEP TIME/DIV -.5, 










Now... up to 150 MHz 
Compare these features and performance specifications. 



Bright 20kV display 

(12kVonl570A) 

with illuminated 

graticule. 



"ipl 



^ism^M 




Dual 

independent 

timebose" 







BEXT.TRIG 



Fourvertical inputs 
witti 8-tface display 



1 Five times more 

% VERTICAL AND sensitive than 

•HORIZONTAL ACCURACY niost competitors. 

I V-MODE DISPLAYS FOUR 
UNRELATED SIGNALS 

■ S0R-TOUCH,LIT 
CONTROLS i 

j500j<VCASCADE a 

SENSITMTY 

CHANNEL ] BUFFERED 
OUTPUT 



^*^ 



Compare ail of the features and performance benefits 
with any scopes in their price range. See your local 
stocking distributor or contact B&K-PRECISION. 



/yamMfgyNAgCA^ 



'■No»onl570A 



6460 West Cortland Street • Chicago. Illinois 60635 • 312 889-90et" 

InlgnHinoiHI Sales, S4«>W.C<irtk]Dd SI.. Clih:ag<.D.W«3l 
CarHfltaii Sales. Atkss EEecrrofHcs, Qnjofli 
Soutti and Centnik Anwrfcan Sdles. Em pire Expoflers. PkJinvieiK K^ 1 18(k 
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hi* -rap' T?^ ■' 



0.5% DC Accuracy 
Highest Quality 
Highest Performance 
Lowest Prices 




Model DCM-602 
$7995 

SVz Digit Capacitance Meter 

8 ranges with full scale values to 2000 uF 
FEATURES • Broad test range - 1 pF to 
2000 uF • LSI circuit provides high 
reliability and durability • Lower power 
consumption • Crystal time base 

• Protected from charged capacitors 

• Frequency range - SOD Hz to 8 Hz 



Model DVM-634 

$4875 

7 functions, 32 ranges. 
Transistor measurement 
included. 



Model DVM-638 
$7995 

1 1 functions, 38 ranges. 
Includes logic level detector, 
audible visual continuity, 
capacitance and conductance 
measurement 



Model DVM-ese 

$62^5 

8 functions, 37 ranges. 
Capacitance measurement 
included. 



SVs Digit Multimeters 
FEATURES • DC Voltage 100 uV - 1000 V . AC Voltage 100 uV - 750 V • AC/DC Current 
200 uA ' 10 Amps • Resistance 20 Megohms • Capacitance {DVM 636/638) 1 pF - 20 uF 
• Overload Protection • Auto-decimal LCD readout • Polarity indication • 3000 hour 
battery life with 9V transistor batteri* • Low batteiy indication 



ASK FOR FREE CATALOG. 

Mon«y ordsrs, ch»cl» accepted. C.O.D.'s require 25% deposit. 

Fordham 

260 Motor Parkway, Hauppauge, NY 11 788 



^D M>II^5I 



Toll Free 

800-645-9518 

In NY State 800-832-1446 



Strvtcs and SMppOtB CliarBi Schedula 

FOR ORDERS ADD 

$25-250 $4.50 

$251-500 $6.50 

$501-750 $8.50 

$751-1,000 $12.50 

$1 ,001 and up $1 500 



